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PREFACE. 

The author of this little work, having long felt the necessity 
)f a system of working which would, to a great extent, do away 
i^ith the voluminous array of figures used in ordinary computa- 
ions, employed by the business community the world over, and 
vhich has been taught by all arithmeticians from time imme- 
norial to the present, after a long period of investigation and 
.xperimenting, now offers for general use a system which is at 
►nee simple, brief in operation, applicable to any kind of example 
n any kind of business, so comprehensive that it embraces every 
>ranch of mathematics, and which presents no elaborate rules to 
>e memorized by the learner, and one in which the operations 
squired to solve any mathematical problem- will equal if not 
urpass in brevity the famed operations of "lightning calcula- 
ors." 

Becoming convinced that the methods taught in our school 
ooks, used in the public and private schools of this state (Cali- 
3rnia), could be improved, he set himself about the task of 
rranging a system which should be simple in its formation, 
omprehensive in its application, and rapid in execution. 

Twenty years' test of this system, without a failure in a single 
Qstance, has satisfied its friends that it is the best known; being 
xpeditious in its results, simple in construction, easy to be 
nderstood, and infallible in its application. 

Willing to let the system stand or fall upon its merits alone, 
r is herein offered to all by the author. 

Prof. J. S. Hunter. 
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ADDITION. 

The following method of finding the sum of loi 
figures, and retaining the same in a convenient form 
has been proven by actual test in the counting-r" 
best in use. 

On(g^,decided advantage in favor of this method o^ 
is^nat the operator always knows the exact an 
point in the work, can stop anywhere, and resume 1 
where he left off, thus avoiding the necessity of g< 
part of the work already examined. 

Example 1. 

Find the sum of 4324 30 

6895 36 

3443 ^4 

2157 $5 

1078 2 
7563 

Rule. 

Find the sum of the column of units by adding 
upward; set the total amount of the column at the 
figure at the top of the column; now, carrying 
figure of this amount to the figure at the bottom of 
umn, find the sum of this column, set the amou 
amount of the units' column already set down, ar 
the next lower figure in the column of units. 

Proceed in the same manner with each columr 
amounts in columns; if the sum of the last colum 
sists of more than one figure, drop the left-hand figi 



do not form any part of the answer. 

The right-hand column read from bottom to top, calling the 
figure at the top of the column, units, the next lower, tens, and 
so on down the column, in the order of "enumeration of num- 
bers," will give the answer. 

For proof of the correctness of the work, add in the opposite 
direction; if the same amounts are obtained by the second addi- 
tion as by the first, the work is correct. 

Each column can be proven individually, or the proving can 
be postponed till the first addition has been performed. 



Find the sum of 



Example 2. 


• 




5678 


n- 


Sum of units. 


9342 


fl — 


(( 


" tens. 


6345 


t9- 


(( 


" hundreds. 


2143 


%h 


(( 


" thousands 


2413 


2 








Explanation. 

Sum of units' column is 21 ; place this on the right and in a line with the 
figure at the top of the units' column ; 22 is the sum of the tens' column 
with the left-hand figure of the units' column added ; this must be placed 
directly under the amount 21 ; the sum of the hundreds' column with the 
left-hand figure of the sum of the tens' column is 19 ; place this under the 
two amounts already found ; the sum of the thousands' column with the 
left-hand figure of the sum of the hundreds' column is 25; place this 
amount under the amounts already found. Now drop the left-hand figure 
of the amount 25 under the right-hand figure of the column indicating the 
several amounts found. 

The line drawn through the left-hand column of figures representing the 
amounts of the several columns shows that these figures are not used in 
the answer ; now, for the answer, read the figures of the right-hand column 
from bottom to top, thus: 25921. To become expert, the learner should 
practice thoroughly ; always remembering after setting down the amount 
of any one column, to carry the left figure to the next column. 



j.<0. 1.) 






(No. 2.) 




(Nc 


34561 






357657 




1234 


72456 






219876 




2135 


78497 






732058 




7856 


64359 






987654 




8976 


45643 






309567 




6789 


97321 






655487 




5678 


(No. 4.) 






(No. 5.) 




(No. 


567890 






78906543 




11223 


456789 






34567890 




66778 


345678 






45678901 




12131 


234567 






56789989 




17181 


123456 






67899887 




11111 


678901 






75776789 




22222: 


789012 






87689809 




33333 


890123 






90807060 




44444 


901234 






80706050 




55555 


877899 






70605040 




66666' 


989796 






66554433 




77777' 






Balancing Accounts. 






Dr. 




Cr. 




Balance 


( 
« 


1534.75= 


=17 


$125.38= 


=19 


8 




635.42= 


=20 


■ 325.14= 


=15 


4. 




782.25= 


-21 


427.75= 


= 22 


8 




938.65= 


=19 


584.32 = 


=16 


2 






28 




14 


4 






$2 




1 


$1 



Explanation of Operation. 

Find the amounts of the Dr. and Cr. separately ; set thes 
the right as in the foregoing examples ; commencing with th 



place the number so found still further to the right for the first figure of 
the balance ; now see what number must be added to the next lower figure 
in the column of amounts on the Cr. side to make the corresponding num- 
ber in the column of amounts on the Dr. side ; set this number under the 
first number obtained in the balance ; so proceed until all the figures of 
the balance column are obtained. Point off the two first figures at the top 
of the balance column for cents, when the example contains dollars and 
cents. Read the balance column from bottom to top for the answer. 

Examples for Practice. 

Find the balances of the following accounts: 

(No. L) (No. 2.) 

Dr. Cr. Bal. Dr. Cr. Bal. 



$784 


$642 


4 


$324.25 


$125.17 


7 


962 


879 


4 


623.47 


589.94 


0. 


435 


344 


$3 


452.33 


975.67 


3 


617 


875 




819.22 


324.75 


6 


613 


227 




916.15 


656.82 


$4 


Bal. $344. 




Bal. 


$463.07 




(No.S.) 




■ 


(No. 4.) 




Dr. 


Cr. 


Bal. 


Dr. 


Gr. 


Bal. 


$125.25 


$79.37 


4 


$1245.15 


$898.62 


9 


423.74 


64.29 


8. 


2047.29 


975.75 


3. 


627.37 


178.36 


7 


6578.74 


8963.89 


6 


433.75 


525.89 


7 


3717.89 


644.42 





241.42 


625.78 


$3 






1 

$2 


(No. 


5.) 


• 




(No. 6.) 




Dr. 


Cr. 


Bal. 


Dr. 


Cr. 


Bal. 


$896.15 


$743.14 


7 


$749.57 


$453.44 


5 


642.12 


524.17 


3. 


555.45 


329.45 


4. 


748.16 


633.48 





327.48 


232.33 


6 


949.19 


434.57 


2 


279.64 


143.77 


6 


857.18 


447.56 


4 


878.75 


565.55 


2 


678.24 


567.75 


$1 


987.98 


787.88 


$1 



The old method of borrowing (10) to add to the fig 
minuend, when that figure is smaller than the corr( 
figure of the .subtrahend, and returning (1) to the n 
figure of the subtrahend as an equivalent, is erroneous a: 
be entirely ignored, as, to perform any operation in st 
it is only necessary to change the form of the minuer 
the subtrahend can be taken from it, thus: 

It is required to have $785 taken from $1000. 

Operation. Explanation. 

9 9 We cannot take (5) units from (0) units ; it 

X0 ^0 10 therefore, that the figure of the minuend must b< 

$^000 till it is large enough to take the figure of the 6 

y g g from it; this is done by borrowing (1) from th 

the next higher denomination in the minuend 

$ 2 15 ging it to the corresponding (units) of the denoi: 

which it is brought. 
In this example we must begin at the (thousands') pla: 
there is no significant figure in either the (hundreds') or (t ; 
from which to borrow. We therefore borrow, or, rather, chan \ 
sand to (10) hundreds, writing the (10) hundreds over the (0) i 
dreds' place and crossing out the (1) in the thousands' place; : < 
from the (10) hundreds, leaving (9) hundreds in the hund ( 
change the (1) hundred to (10) tens and write it in the tens' • 
this take (1), carry it to the units' place, where it becomes (10) i 
the minuend is in such a form that the subtrahend can be tak( i 
saying (5) units from (10) units leaves (5) units; (8) tens : 
leaves (1) ten, and (7) hundreds from (9) hundreds leaves (2) i 
This is the true principle of subtraction. 

Examples for Practice. 

(No. L) (No, 2.) 

Prom 78345 From 92134 

Take 69478 Take 75357 

11 



$862.15 $971.18 

349.47 894.29 

(6,) 789-693=? 543-494=? 
(6,) 5423-3534=? 7864-2975=? 
(7,) 18325-17936=? 25342-19578=? 
(8.) 134567803-95678984=? 
(9.) 456673412-267784523=? 
(10,) 501020304-323464908=? 
(11,) 610207300-547458507 = ? 

Subtraction of accounts should be performed by this method. 

Find the amounts of the Dr. and Cr. sides as explained under 
the head of Addition; subtract these amounts, instead of finding 
the balance by addition. 

The learner should perform the subtraction without changing 
the vertical position of these amounts, and place the balance in 
a vertical position on the right for the answer. 

This answer should read from the bottom upward. 

Method of Subtracting 

Several subtrahends from one minuend at a single operation. 

Rule. 

Write the figures of the minuend in their proper order, with a 
horizontal line drawn beneath them. 

Place the several subtrahends beneath this line, in the same 
order as the figures of the minuend, thus: units under units, 
tens under tens, and so on; now, commencing at the units* 
column of the subtrahend, find the amount of this column. 

If the figure of the units' column of the minuend is not large 
enough to take the amount from it, borrow enough from the next 
higher denomination to the left, in the minuend, to enable one to 



column of the subtrahend; the result will be the answer s< 

Example. 
Minuend. 5643.2^ 



Several subtrahends. 564.32 

45.63 

8.90 

.89 



$5023.51, Ans. 

Explanation. 

By addition, the sum of the units' column of the several subtri 
14 ; as this cannot be taken from (6), the units' figure of the mir 
borrow 1 from the (2) tens of minuend ; this, brought back to 1 
column, becomes (10) of that column, which added to the (5) un 
(15), from which (14), the sum of the units' column of the su 
being taken will leave a remainder of 1 ; this is written unde 
column. After borrowing (1) from the (2) tens, we have (1) ten : 

The sum of the next column of the subtrahends is (26) ; as 
take (26) from (1), we borrow (3) from the next column of the 
and bring it to the tens' column, where it becomes 30 of that co 
added to (1), in the tens' place, makes (31), from which the 
taken will leave a remainder of (5), which must be written on tl 
figure of the remainder already found. 

The sum of the third column is (17) ; as we cannot take C 
we borrow (2) from the (4) thousands, carry it to the hundn 
becomes (20) of that denomination; taking (17) from (20) \ 
mainder of (3) ; this is written on the left of the other (2) fi 
answer. 

The sum of the next column is (10) ; borrowing (I) from t 
(10) in the thousands' column, which added to the (2) left thei 
from which the (10) of the subtrahend being taken will leav 
of (2), which is written to the left of the figures of the ai 
obtained ; then (5) from (5) hundred thousand leaves (0) ; 
from (5) millions leaves (5) ; now, pointing off (2) figures f 
for cents, we have the answer, $5023.51. 



{lyo. I 


■J 


( lyo. 'x,) 


{lyo, ^,) 


Minuend. < 


S2437 


Minuend. 759486 


Minuend. 89562 


Subtrahend. 1 


H256 


Subtrahend. 538587 


Subtrahend. 68453 




8975 


42983 


7544 




988 


7582 


388 




84 


349 


79 


Ans. 


8134 


Ans. 169985 


Ans. 13098 


(No. 4-) 




(No. 5.) 


(No. 6.) 


Min. 768543 




Min. 8598765 


Min. 98756789 


Subs. 554323 




Subs. 6453578 


Subs. 78964359 


96437 




765489 


8964349 


5769 




93649 


7567439 


436 


• 


34564 


764374 


Ans. 111578 




7658 
967 

Ans. 1242860 


Ans. 2495968 



To multiply any number consisting of two figures an( 
with (5), by itself. 

Bnle. 
Multiply units by units and set the product undernef 
call one of the tens one larger th^n it is, multiply the otl 
by the increased (ten) and set* the product on the left of 
duct already obtained. 

Multiply 35 by itself. 

Operation. Explanation. 

35 The product of the units (6X5) is 26, which is writ 
gg neath; now call one of the (tens) one more, that i\ 

now, instead of saying 3 times 3, say 4 times 3 are 

1225 w^^ underneath on the left of the (26) already obtaii 
complete answer, which is 1225. 

Multiply 25 by itself; 45 by itself; 55 by itself; 65 I 

Square 75; square 85. 

(95)'=? 

To multiply any two numbers together, consist] 
figures and ending with (5), when the sum of the tei 
ble by (2). 

Rule. 

Multiply the units together for the first part of t 
which set underneath as in the former case; then foi 
part of the product, to the product of the (tens) a 
their sum; set this ou tuc^left of the part of the proc 
obtained for the complete answer. 



15 
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is 24 ; now to this add one half the sum of the tens, which is (5), 



2925 ^^^ ^® have (29), as the second part of the product, which is 
written on the left of the 25 already obtained, thus giving 2925, 
which is the complete answer. 

Examples. 
65X85=? 75X35=? 95X15=? 95x75=? 45X85=? 

To multiply any two numbers together, consisting of two 
figures ending with (5), when the sum of the tens is not divisi- 
ble by (2). 

Rule. 

Multiply the units together, and for the product write (75), and 
not (25); then for the last part of the total product take the 
smaller one half of the sum of the tens, add this to the actual 
product of the tens, and write the sum on the left of the 75 already 
obtained for the complete answer. 

Multiply 55 by 45. 

Operation. Explanation. 

55 The sum of the tens is 9 ; 9-^2 is ■i}4 5 iiow drop the frac- 

^c tion }4 and add the 4 to the actual product of the tens, which 

is 20, making 24 ; write this for the last part of the answer ; 

2475 Ans ^^^^ write 75 as the first part of the answer, on the right of 

the 24. It matters not which part of the answer you obtain 

first. Each is independent. 

Examples for Practice. 

Multiply 65 by 35; 75 by 25; 85 by ^6. 
95X25=? 45X35 = ? 95X75=7 85X75=? 



/ 
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Bule» 

Reduce the mixed number to an improper frs 
square the numerator for a new numerator and the 
for a new denominator; then divide the numeratoi 
nominator. The result will be the square of the mi 
or the product of the mixed number by itself. 

Example. 

What is the product of 18| by 18|? 

Operation. Explanation. 

18?^ reduced to an improper fraction is ^^^ ; 
on the vertical line, and the numerator square< 
rule given on page 15. The exponent 2 over th 
shows that both numerator and denomiuat 
squared. 



c 

4 

4 


I 

75 


16 


5625 




351 j^ 



SHORT CUTS IN MULTIPLICATION. 

To multiply any two numbers consisting of 2 or 3 figures, which 
fill the following conditions, viz.: if the numbers consist of 2 
figures each, the tens must be alike and the units must add to 
ten; if the numbers consist of 3 figures each, the hundreds must 
be alike, the tens alike, and the units add to ten. 

Rule. 

If the number consists of 2 figures, multiply the units together | 
for the first part of the product and set the result underneath;] 
then call the lower tens one more than it is; then multiply the! 
upper tens by the increased tens, and write the product on the| 
left of the product of the units; the result will be the total pro- 
duct of the 2 numbers. 

This method is a great saving over the common method of 
multiplying. ■ 

If the numbers consist of 3 figures, call the hundreds and tens 
all tens, instead of hundreds and tens, and proceed as in multi- 
plication of numbers of 2 figures. 

Example. 

Multiply 17 by 13. 

The numbers have tens of the same numerical value, and the 
units 7 and 3 make 10; that is, add to 10. 

The units 7X3 make 21 the first part of the product; now 
call 1 of the tens 2, and say 2X1 are 2, which write on the left of 
the 21 already obtained for the complete product, which is 221. 

Multiply 134 by 136. j 

The product of 4 (units) by 6 (units) =24 (units); now call 
the lower (13) tens 14; then multipl}'- the upper (13) tens by 

18 



cation; now say (14) times (1) are (14), and 4 to be i 
the last product make 18, which write on the left of 1 
already obtained, making the total product to be 1822 



Oaution. 

When the product of the (units) does not consist o: 
a cipher should be placed on the left of the single figu: 
for the first multiplication, thus: Multiply 21 by 29. 
-which is only one figure, therefore place a zero (0) on 
the (9), then complete the multiplication by the fi 
21X29=609. 

Examples for Practice. 

Multiply 27 by 23. 



26 


" 24. 


28 


" 22. 


29 


" 21. 


31 


" 39. 


34 


" 36. 


37 


" 33. 


" 38 


" 32. 


" 41 


" 49. 


42 


" 48. 


43 


" 47. 


44 


" 46. 


45 


" 45. 


61 


" 59. 


52 


" 58. 


53 


" 57. 


54 


" 56. 


69 


" 61. 


62 


" 68. 


67 


" 63. 



Multiply 64 by 




71 " 




72 " 




73 " 




74 " 




75 " 




81 " 




82 " 




' 83 " 




84 " 




85 " 




91 " 




92 " 




93 " 




94 " 




95 " 



.M.^^\^» 



(< 


133 


(( 


137. 


173 




177. 


it 


134 


it 


136. ' 


174 




176. 


It 


135 


ii 


135. 


175 




175. 


it 


141 


it 


149. 


181 




189. 


a 


142 


ti 


148. 


182 




188. 


ii 


143 


tt 


147. 


183 




187. 


tt 


144 


ii 


146. 


184 




186. 


a 


145 


it 


145. 


185 




185. 


it 


151 


ii 


159. 


191 




199. 


a 


152 


it 


158. 


192 




198. 


ii 


153 


ii 


157. 


193 




197. 


tt 


154 


it 


156. 


' 194 




196. 


it 


155 


it 


155. 


195 




195. 


ti 


161 


tt 


169. 


' 218 




212. 


it 


162 


ii 


168. 


257 




253. 


ii 


163 


it 


167. 


276 




274. 


tt 


164 


ii 


166. 


382 




388. 


a 


165 


ii 


165. 


' 456 




454. 



So much has been said and written about frad 
would seem to a casual observer, that there can no i 
or done in this department; but if any new light cai 
forward to cast its effulgent rays upon this impoi 
arithmetic, I think all will agree with me when I 
have the new light. 

Fractions enter so largely into business compute 
system of handling them which is at once simple, 
accurate to a greater degree than any other in use, 
that cannot be surpassed by any system yet to b( 
these respects and in its adaptability to the solution 
ness problems of whatever nature, and, as the auth( 
superior to any system that can be gotten up, e\ 
logarithms, is surely a money-saving scheme for 
man. 

Time is money, is an acknowledged aphorism. "V^ 
planation I am perfectly willing to leave the result 
naent of the candid inquirer. 

Ques. What is a fraction? 

Ans. A fraction is one or more of the equal parts 
unit or whole thing is divided, let that unit be wh 
money, time, real estate, stock, produce, or anything 
an operation is required to be performed. 

ADDITION AND SUBTRACTION OF FRACTI 

As this work is intended more particularly for th< 
gained already a more or less extended knowledge o 
lying prindples of fractions, I deem it unnecessary 
than carry out the primary intention of this work, ^ 

21 
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ADDITION AND SUBTRACTION. 

As fractions indicate the unit value of things, they can be added 
or subtracted only when expressing the same unit value. When 
fractions express the same unit value, — that is, have a common 
denominator, — their sum is found by adding, and their difference 
by subtracting, their numerators, thus: 

Give the sum and the difference of | and f . 

The Least Common Denominator of the denominators 
is 18, which is written on the left of the vertical line, thus: 18 
now dividing this new denominator by the denominator 
of the first fraction (6), we get 3, which being multiplied by the 
numerator (5) gives (15) for the first new numerator; this is 
written 
thus: 18 
second 



on the right of the vertical line and at the top, 

15; then proceeding in the same manner with the 

fraction, we obtain a second new numerator (8), 



which should be written under the numerator (15), thus: 
and a line drawn below; now adding the numerators 15 -tg 
and 8, we have 23, that is, ff, which reduced to its sim- — 
plest form is 1-^; thus: 

15 
18 8 



15 

8 



18 



23 



lj\, Sum. 



The difference between the (2) fractions is found, simply, by 
subtracting the numerator (8) from the numerator (15) and 
writing the result underneath, thus: 

15 
18 8 

18 



7- 



Iteration. 

15 

8 



18 



18 



23 



1^, Sum. 



18 7 = Difference. 



mples for Practice. 

tjrence of the following: 
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; I of a barrel of flour, gave ^ 

►arrel had he left? 
im of $1 and $|? 
ifference between $li^ and $lf ? 
string was 32 feet long; he lost 1 

How long was his kite-string i' 



_. AiULF L.C.M. 

The Greatest Common Divisor (of a set of numbers) is simply 
the largest number that will divide every one of the set without 
a remainder, and is found in two ways: 

First Way, — When the numbers can be readily factored, that 
factor which is used the least number of times is the G.C.D., or 
Greatest Common Divisor. 

Second Way. — When the numbers cannot be readily factored, 
divide the larger number by the smaller, and this divisor by the 
remainder, and so continue dividing the last divisor by the last 
remainder till there is no remainder; the last divisor will be 
the G.C.D. 

When there are more than two numbers, find the G.C.D. of two 
of the numbers, then find the G.C.D. of the G.C.D. of these and 
a third number, and so on till the work is completed; the last 
divisor used will be the G.C.D. sought for. 

Find the G.C.D. of 4, 6, 8, 10, 12, 24, 36. 

By inspection we find the largest number that will exactly 
divide all of these numbers to be (2); therefore (2) is the G.C.D. 

Find the G.C.D. of 3, 5, 7, 9, 11, 13, 17. 

By inspection, again, evidently, the G.C.D. is (1). 

Find the G.C.D. of 12, 24, 36, 72. 
The factors of each are as follows: 

12=3X2X2. 36=3X3X2X2. 

24=3X2X2X2. 72=3X3X2X2X2. 

Now in selecting those numbers in this list which are to be- 
come factors of the G.C.D., we must take only those factors which 
are used in all the numbers, and these the least number of tinaes 
they are used in any of the numbers, 

24 



3X2X2 = 12=G.C.D. 

Find the G.C.D. of 3, 5, 7, 9, 11, 13, 17. 
Evidently, as these numbers have no common factor 
(1), but are all prime to each other, therefore (1) is the ♦ 

Find the G.C.D. of 359, 562, and 784. 



359 
203 



156 
141 



15 
14 



1 
G.C.D. 



Operation. 

562 G.C.D.=1 





562 


1 


359 


1 


203 


1 


156 


3 


47 


3 


45 


7 


2 


2 


2 



784 



784 



8 
8 



Explanatio: . 

We draw 2 verti* ; 
then placing one of I 
bers on one side < 
and another small 
ber on the opposite 
a little lower down, t ' 
back and forth acre ( 
lines, dividing the li 
sor by the last ret 
till there is no remainder ; the last divisor wil 
G.C.D. of the (2) numbers so divided; th 
another of the numbers, divide it by the 
obtained of the 2 first numbers, and so conti 
all the numbers have been operated upon. ' 



4 
4 



divisor used will be the G.C.D. 



Find the G.C.D. 

Of 40, 75, and 100. 

Of 18, 30, 36, 42, and 54. 



Of 42, 63, 126, and 189. 
Of 102, 153, and 255. 



What is the G.C.D. 

Of 292, 1022, and 1095? 
Of 141, 799, and 940? 
Of 4718, 6951, and 8876? 



Of 620, 1116, and 1488' 
Of 3281 and 10778? 
Of 49373 and 147731? 



the word (is). 

Students will find it greatly to their advantage to use the short 
methods of multiplying given at the close of Multiplication of 
Fractions in all operations in multiplying and dividing fractions. 

These are not lightning calculations, but short methods (most 
of them original with the author), one or more of which can be 
used in every mathematical problem that can be made, and these 
and no others are practical. 



As the G.C.D. is the largest number that will divide 
>f numbers without a remainder, so the L.C.M. or L.C. 1 
he smallest number that can be divided by all of a g 
mmbers, and, like the G.C.D., can be found in either < 

First Method, 

Bnle. 

When the numbers can be readily factored, all the f 
ire used in any of the numbers, and the greatest numb 
hat each is used in any of the numbers, are to be take 
imes in the L.C.M. 

Example. 
Find the L.C.M. of 10, 15, and 25. 

Operation. 

The factors of 10=2X5. 

" 15=5X3. 
" 25=5X5. 

It is evident that any number to be divisible by 
ontain the factors of (10), which are (2) and (5); • 
ise them in the L.C.M.; in the number (15) the factoi 
►ut once, and as that is the same number of times i 
he (10), we consider i' as already a factor of the 
3) is used one time in (15), so we use it once in th 
Jso the factor (2) of the number (10); in the numb i 
actor (5) is used twice, and must therefore be used i 
J.C.M. We therefore have 2X3X5X5 = 150 as th 
:,.C. Div., or The Smallest Number which (10), (1/ 
rill divide. 
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Find the L.C.M. of 24, 42, and 16. 

" 8, 12, 20, and 30. 
" 10, 45, 75, and 90. 
** 30, 66, 78, and 42. 
'' 21, 30, 44, and 126. 
" 16, 60, 140, and 210. 
" 32, 34, and 36. 
*' 84, 100, and 224. 

Second Method. 
Bule. 

Set the numbers in a horizontal line, separating them by using 
the comma between them. 

Reject all the smaller numbers that will divide any of the 
larger numbers. 

If in so doing one rejects all of the numbers except the last 
one, that one will be found to be the L.C.M. of the given set of 
numbers. If there is more than o«fe number remaining, they 
may be divided by any number that will divide 2 or more of them 
without a remainder, the quotients and undivided numbers being 
placed in a line below; the division must be continued till the 
quotients are prime to each other; the product of all the divisors 
and quotients will be the L.C.M. 

If the remaining numbers cannot be divided by any number, 
their product will be the L.C.M. Where 2 or more large numbers 
are given of which to find the L.C.M., first find the G.C.D. of the 
numbers; with this divide the numbers, and thus find the L.C.M. 

Examples for Practice. 

Find the L.C.M. of the first 8 even numbers, 

2, 4, 6, 8, 10, 12, 14, 16. =1680, L.C.M. 

Find the L.C.M. of the first five odd numbers, 
1,3,5,7,9. =315, L.C.M. 



sneep lor jpo, or cows ai Jpzo, or oxen at ^o% or nors 

each? =i 

What is the smallest quantity of grain that will exa 

exact number of bins, whether they hold 36, 48, 

bushels? =720 bu 

Find the L.C.M. of 4662 and 5698. =1 

Find the L.C.D. of 312, 260, and 390. = 



: 



There are three cases in multiplication of fractions; first, to 
multiply a fraction by a whole or mixed number; second, 
multiply a whole or mixed number by a fraction; third, to multi 
ply a fraction by a fraction. 

Case I. 

To multiply a fraction, either multiply its numerator or divide 
the denominator by the multiplier, thus: 

Multiply i by 16. 
Operation. Explanation. 



8 



7 The fraction is placed on the vertical line, the nu* 

16^^^4^~1^* merator on the right and the denominator on the left, 

and the multiplier (16) on the right. Now multiply 



ing the (2) factors 7 and 16 together, we obtain 112 for a new numerator, 
which written over the denominator (8) gives ^P, which equals 14, the 
answer. 

(I) multiplied by 16=(14), Ans. 

Second Method. 



|X16=^ 
1 



7 



14, Ans. 

Thus we see that multiplying a fraction consists in multiplying 
its numerator or dividing its denominator by the multiplier. 

Examples for Practice. 

Multiply I by 2. Multiply U by 10- 

13 

1 5 
T5" 

111 
TiT 

> 2 5 
156257 



li 6 << Q " XA " 20 

a 6^ u a ii lA <« 25. 

« JL " Q »< 111 " J^2. 



n 



1 




3. 


6 




6. 


T^ 




9. 


H 




5. 


H 




8. 



" ii " i; " 625 a 250. 



80 



4 ^■^ '-' ^^' o ' ^ 1 1 

" Sofl6iby9. - iXH " 

" iXif by5. " ^X-^ " 

" li u 26. " 7x_9_ u 



^ " 34. 



TT "J ^^- 7/^T¥ 

11 n oa " 7v^ 

4 

TT 

In all operations in multiplication or division of fra 
the vertical line. 

Case II. 

To multiply a whole or mixed number by a fraction 

Bule. 

Multiply the whole or mixed number by the numerj 
fractional multiplier and divide by its denominator. 

Multiply 15 by |. 

Operation. Explanation. 

X^^ 15X3=45, which written over the der : 
3 gives -^^=5 whole ones, Ans. 

— In second operation we divide by tl i 

9 tor (5) first, and then multiply by the n . 

giving the same result with fewer figure i 



15 ■ 
3 ^ 



45 



or 



Multiply 17i by A. 
Operation. 

^ ^^* Explanation. 

^ Keduce the mixed number to an imj 

20 then multiply by the second method usee 



6|, Ans. 

Examples for Practice. 

Multiply 17 by ^; Multiply 37^ 1 

19by^; - 89i1 



Y^- "A j.-fi.j/\3^ v/x 1^. v:5/\3^;/\ V-^A^/N^-^ 



^ of 96 X A oi 26f. 


(42iX5i)X6|. 


(|X|Xi)Xf ? 

17iX|^-? 

119Xf-? 


(22iXA)Xf ? 

(175X^s)X^-? 

(84|XtV5)XA-? 


;iply 96 by 12|. 




216X16^-? 
304X24,2^=? 
560X23^2^-? 
120 X4|-? 
142X6I-? 


3145XA-? 
|20Xi|-? 

315 XH-? 
672 X:^-? 
2466 X84|-? 




Case III. 



When both multiplicand and multiplier are fractional nunabers; 
that is, to multiply a fraction by a fraction. This case is a com- 
bination of the two first cases, to multiply a fraction and to 
multiply by a fraction; now, as to multiply a fraction we multi- 
ply its numerator or divide its denominator, and as to multiply 
by a fraction we multiply by its numerator and divide by its 
denominator, therefore, in order to multiply a fraction by a 
fraction, we multiply the numerators of all the fractions together 
for a new numerator and the denominators of all the fractions 
together for a new denominator, first applying cancellation when- 
ever possible, thus materially shortening the work; the resulting 
fraction should be reduced to its simplest form. 

Statement. Operation. 



Multiply (42iX5i) by 6|. «/xJ/X-V^=? ^ 

|of 36iXf of 9=? ^ 

|of9lX72i=? 



85 



1530 



Make the price of (one) the multiplicand an< 
articles the multiplier. 

Find the cost of 15 cords of bark, at $4| a cord 
cc a u u 24| lbs. of tea, at $| per pounc 

Find the cost — 

Of 80 yards of cloth, at $4y^^ a yard. 
*^ I of 5-J tons of hay, at $15y\ a ton. 
" 18| barrels of crude oil, at $7|^ a barrel. 
" 1^ of 158S acres of land, at f of $54y\ an acn 
** 7^ tons of middlings, at $26f a ton. 

Paid $445| for a horse, and sold him for f c 
What was the loss? 

When peaches are worth $| a basket, what a 
worth? 



^ rr^ v,A ^xuuiiruiiiiu. 

To multiply by (11.) 

Bule. 

The first figure of the answer will be the same as the first fig- 
ure of the number to be multiplied; the second figure of the an- 
swer will be the right-hand figure of the sum of the first and 
second figures of the number to be multiplied; the third figure of 
the answer will be the right-hand figure of the sum of the second 
and third figures of the number + the left-hand figure of the sum 
of the first and second figures of the number. 

Example. 

Multiply 367 by 11. 4037, Ans. 

Explanation. 

The first figure of the answer is 5 ; the second is the right-hand figure 
of the sum of the first (7) and the second (6), which is 13 ; put down the (3) on 
the left of the (7) already found and keep the (1) to carry ; then (1) and (6) 
and (3) are (10) ; put down the (0) and carry the (1) ; then (1) and (3) make 
(4). These figures written on the left of the (7) in the order in which 
they were obtained gives the answer, 4037. 

To multiply by any number consisting of 2 figures and having 
(1) in either the tens^ or units' place. 

If the (1) is in the units' place, consider the number to be 
multiplied as the product of the number by the (1) unit; then 
multiply this number by the figure in the tens' place, set the 
result in the tens' place and following, and add the two products; 
the sum of the two will be the answer sought, thus: 

Multiply 87 by 17. 

Consider the (87) as the product of the number (87) by the 

(1) ten; then multiply the (87) by the (7) units, setting the first 

34 



87 X 17= 87, as the multiplicati 

then 7X7=49= 9 in the units' place, i 

then 8X7=56 + 4=60. 
Total product =1479, Ans. 

If the (1) is in the units' place, consider the nu: 
product by the (1) unit; then multiply the numbe 
in the tens' place, set the product in the tens' place 
to the left; then add the two products as in the fir 

Multiply 573 by 91. 

Consider the number as the product by the (1) i 
9 times 3 are 27, setting the (7) in the tens' place 
the left of the (3) and keeping the (2) to can 
product; then 9 times 7 are 63, and 2 are 65, settii 
under the 7 and keeping the (6) to carry to the 
then 9 times 5 are 45, and 6 are 51; set this down 
under the (5) on the left of the 7; then add the 
thus: 

First multiplication is the number itself 

Second " " " " " 

Sum of both products = total product 

All the numbers consisting of two figures that 
the units' place are 21, 31, 41, 51, 61, 71, 81, anc 
which have a (1) in the tens* place are 12, 13, 14, 15 
The number (11) is not included in either of thes( 
a special rule has been given for multiplying by (1 
consisting of three figures in the multiplier, if the 
tens are regarded as so many tens, can be mult 
method. It will not require a student of moderat( 
come an expert in these short methods. 



To multiply by 2^, annex a cipher and divide by 4. 



" 25, 
" 50, 

" 75, 

" m, 

" 125, 



ii 



H 



ii 

a 

u 



'' 8. 
" 4. 



2 
2 

2 and take | of the product. 

3 " divide by 8. 



(( 



i( 



Multiply 59 by 

65 " 

573 " 

6,749 " 

78,965 " 

689,743 " 

'' 8,765,432 " 

Multiply 89 by 17. 

125 " 19. 
347 " 15. 

6,749 '' 16. 
79,456 " 14. 
"356,892 " 13. 
Multiply 54 by 31. 

126 " 41. 
329 " 61. 

" 4,527 " 81. 
" 52,731 " 91. 
7,429 *' 51. 
83,565 " 21. 



u 
it 

il 



ii 



ii 



Examples for Practice. 

Multiply 123 by 111. 

256 " 121 = 

728 

549 

823 

124 

729 

867 

1,425 

3,563 

26,724 

35,782 

46,893 



a 



ti 



a 



a 



a 



it 



it 



a 



ii 



a 



it 



131 
141 
151 

112: 

113 

114: 
115: 

116 

117: 

118 

119: 



Ans. 
: 30,976. 
: 95,368. 
: 77,409. 
: 124,273. 

13,888. 
: 82,377. 
: 99,838. 
■ 163,875. 
: 413,808. 
3,126,708. 
4,222,276. 
5,580,267. 



There are many lightning calculations, 
but none are used in this system except 
those that can be applied to any busi- 
ness problem. All others are rejected, 
because not practical. 
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A great deal has been said and written abou 
fractions, and many pages wasted in trying to give a 
reason for inverting the divisor in dividing one 
another. I claim, and I will demonstrate to any rei 
son, that it is solely for convenience. 

As in multiplication of fractions there are thre( 
division, and the three cases in division are exactly 
of the three corresponding cases in multiplication. 

Case I. 

To divide a fraction by an integer. In order 
fraction, we either divide the numerator of the fra 
divisor or multiply the denominator by the divisor; € 
will give the same result. 

Example. 

Divide I by 2. 

The divisor (2) is contained in the numerator (4) 
gives us a new numerator of (2), and using the den< 
again, we have the fraction f for the result of dividi 

By the second method we carry the numerator (4 
the numerator of the new fraction, and for the denoc 
new fraction multiply the denominator (9) by th< 
which gives the new fraction, y\-, which reduced to 
form is f , showing that both methods of dividing a 
the same result. 



Divide |f by 5. Divide 4| by 



Reduce mixed numbers to improper fractions, 
vertical line, then place the divisor on the left of thai 
ply cancellation. 
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1A-^9X|-? 


128^^8-? 


5IX4-S-3-? 


248i^48-? 


U^7XiXli-? 


510| : 30-? 


306,^^-25-? 





What number multiplied by 48 produces 694f ? 14y^5, Ans. 
What is the weight of 4 tubs of lard, if 12 tubs weigh 528i lbs.? 
Ans. 176^. 

Case II. 
To divide by a fraction. 

Rule. 

Divide by the numerator of the fraction and multiply by its 
denominator. Whichever of these is the more convenient to do 
first, that do; the result will be the same by each method. 

Examples for Exercise. 

Divide 63 by 3^. Divide 195 by 9^2^. 

" 96 " if. " 503 '' 83|. 

" 1260 " 42f " i of 64 by | of 17^ 

If f of an acre of land cost $63, what would be the cost of 7 
acres? 

If f of a ranch cost $6270, what was the value of the whole 
farm? $10,450, Ans. 

Use the vertical line, placing the dividend on the right, if it is 

an integer; if a fraction, place the numerator on the right of the 

line and the denominator on the left; then place the numerator 

of the fractional divisor on the left and the denominator on the 

right. 

Case III. 

To divide a fraction by a fraction. 

This case, like the third case in multiplication, is a combination 
of the two first cases in division; viz., to divide a fraction and to 
divide by a fraction. 



this step, except that it is for convenience, and not 
yet, it is not necessary, even for convenience, as 
will show. Let it be required to divide -^^ by y\. 

Now, YU 18 ^^® fractional dividend, of which the 
is the real dividend; then y^ is the fractional di 
the numerator (3) is the real divisor. Now, to di^ 
we must either divide its numerator or multiply it 
by the divisor; now, in order to divide this divider 
8or, it is only necessary to use the vertical line, ph 
tional dividend upon the line, with its numerator 
of the line and its denominator upon the left; th 
fractional divisor, also, upon the line in a prop6 
fractional divisors, that is, with its numerator uj 
the line (this being the position for all numbers 
sors), and its denominator on the right of the lii 
the position for all numbers used as multipliers), 1 
ing common factors from dividend and divisor, 
very readily obtained. 

Any fraction can be divided by any other fn 
method, and a correct result obtained with fewer fi 
more simplicity and satisfaction than by any < 
This statement will stand all tests. 

Proof of Statement. 

-j^ placed upon vertical line, thus: 10 9; 



^ " '' '' " as divisor, 3 



10; 



Combination of both, i^ 



10- 



Now, by cancellation, the dividend (9) will be c 
factor (3) 3 times; this factor (3) also divides tl 
1 time, thus virtually changing the expression to 






tor (10), thus reducing ine expression co cne lorm ui a wnoie 
number, (3), which is the answer. 

A short trial will convince the most skeptical of the correctness 
and utility of this method. It matters not how complicated the 
fractional dividend and fractional divisor may be, this method 
will give the true quotient much more easily than any other 
system. 

Examples for Practice. 

Divide ^ by ^V- =liV- 

7- X T^ by § X f . =fV- 

1 5 Vy' 9 V'2 V.,r 4 V 9 V99 2 5 

u -JXir v.p 1 §X5i _ 248 

iX5i^^^^flXl7- -^^^• 

^ , 4X40XtVX30 , .^ . , ^ . 
Reduce ;,,,^,, v,,^o to its simplest form. 
fXTzXirrXDO 

642 is lU oi what? 
25 is i of what? 

What is f of an acre of land worth if | of it is worth $75? 
$66|? 

Sold 20 dozen of eggs at $\ a dozen, and received in payment 
butter at $i per pound; how many pounds did I receive? 16, Ans. 

How many dozen of eggs at $.10^ per dozen will pay for 14 
pounds of ham at $.12 per pound? 16, Ans. 

How many pounds of butter at 22^ cents a pound will pay for 
18| pounds of sugar at 12 cents a pound? 10 pounds, Ans. 

A man contracts to do a job in 60 days; how much of the 
work should be done in 22^ days? f , Ans. 

If 3| pounds of coffee cost 99 cents, what will | of a pound 
cost? 

When 5^ centals of wheat cost $6^V> ^^w many centals can be 
bought for $12tV? 



When 33i yards of cloth cost $20, what is the pric< 

Bought 50 sacks of potatoes for $62^; what will 12 
at the same rate? 

A's money is i of B's, and together they have $172^ 
each? A, $432; B, 

A has i as much money as B, and f as much as ( 
have $2835. What has each? A, $630; B, $1260, and C 

If f of a cord of wood cost $5^, what will 17^ cords 

B's money is If times A's, and C's is If times B's; 
have $15300; what has each? 

A tailor wishes to put 2| yards of cloth into a coa 
pair of pants, and i into a vest; how many suits ca 
from a piece of cloth containing 60^ yards, and how i 
from the remainder? 10 suits and 2 

I lend A a certain sum, and B twice as much, 
back i of his and B ^ of his, making $150 received 
What did I lend each? A, $100; B, 

How many collars at $| each can I get for $2i? 

Find the cost of 35 yards of cloth, if 29 yards cost i 

If 125 bushels of potatoes cost $82^, how many \ 

containing 2^ bushels, can be bought for $224f ? 136 1 

If 3^ cords of wood cost $11.37^, what will 20^ con 

A's age is i of B's, and i of C's; all their ages amoun 
How old is each? A's age, 3 years; B's, 6 years; C's, 1 

A works a certain length of time for a certain sur 
B worked 2| times as long at | the wages of A pc 
both received $24| for the whole time. How mu 
receive? A, 



Most business men work problems in United States money ac- 
cording to the methods of adding, subtracting, multiplying, and 
dividing decimals; a more expeditious way is to regard the price 
of one as an aliquot part of a dollar, and then work by cancella- 
tion. 

The following table gives the aliquot or even parts of a dollar 
that any number of cents which will divide 100 cents is. 



I of a dollar. 



2i cents— ^ of a doll 


3* ' 


( « 1 « (I 
so 


5 ' 


' "A " " 


n ' 


4 


10 ' 


i « 1 u u 
TTT 


20 ' 


' " i " " 


25- ' 


' " i " " 


37i ' 


' "1 " " 


18| ' 


' "A " " 


40 ' 


' " 1 " " 


45 ' 


< ((9 it it 
2 


50 ' 


^ " -i " " 


55 ' 


i u 11 u (( 
20 


60 ' 


' " f " " 



62^ cents— 


65 




67^ ' 




6i ' 




BH ' 




Si ' 




75 ' 




80 




82i ' 




85 




87i ' 




90 




95 ' 





IS 

Tir 

27 

m 
1 

1 

"nr 
I 

« 



u 
u 
It 
(( 
u 
It 
It 
u 
u 
it 
u 
u 



Method of Applying This System. 

Example. 

What will be the cost of 480 redwood posts at 6^ cents apiece? 



Solntion. 

6i cents = ^^g- of a dollar; now if 1 post cost 
will cost 480 times $^^5 then we have this: 



tV> 480 posts 



of one, expressed as an aliquot part of a dollar, by the nun 
units. 

What is the cost of 20 doz. of eggs at $.20 per doz.? $.2( 

1 



$4, Ans. 



What will be the cost of 30,000 lbs. of flour at $4^ per ' 







Operation. 






196 Ibs.-l bbl. 








2 


*^ 8 7 60 


$4i =$f 








49 

m 

49 


30000 


Common Method. 

lbs. lbs. lbs. 

196)30000(153:^ 
196 


33750(168 
294 

435 


1040 








392 


980 








430 


600 








392 


588 








38 


12 3 
196 49 

5 X'zTT — inr 


153A 
4i 

8 

76i 
612i| 


98 


49 
12 


49 
(49 figv 


AX4-H 










68811 


64- 
»8- 


=11 







(83 figures used.) 



$24,481, Ans. 
Bought a case of shoes (48 pairs) at $1.25 per pair. What was 
the cost? $60, Ans. 

Find the cost of 72 pairs of ladies' shoes at $1.37^ per pair. 

$99, Ans. 

Cost of 750 ft. lumber at $17^ per M. $13^, Ans. 

Find the value of 17,575 lbs. of hay at $15 per ton. $131^, Ans. 

If it costs $12.25 to transport 125 tons of freight one mile, how 

much will it cost to transport 25 tons the same distance? 

$2.45, Ans. 
What will be the value of 18| yards of calico at $18| cents per 
yard? $3.51^, Ans. 

What will be the cost of 91 centals of wheat at $.01f per lb.? 

$125.12^ Ans. 

How much must I pay for 28 lbs. of porterhouse steak at 

$.12i per lb? $3^ Ans. 

If potatoes are worth $.75 per sack, what must I pay for 128 

sacks? $96, .Ans. 

When cherries are worth 6i cents per pound, what must I pay 

for a box of cherries containing 32 lbs.? $2, Ans. 

At $3.75 per cwt., what will be the cost of 500 lbs. of barley? 

$18j. Ans. 
Give the cost of 9 pairs of boots at $1.33^ per pair. $12, Ans. 



Tiral principle — cause and effect — more expeditiously 
any other. 

A few explanations will be sufficient to enable any or 
die problems controlled by this principle very readib 
who will practice thoroughly for a short time will 80< 
the appropriateness of the application, and be so favo 
pressed with the fitness and simplicity of this system, 
will forever after discard all other methods of solving 
coming under this head. 

Explanatory. 

Proportion is an equality of ratios. A ratio is the q 
one number divided by another, and is of two kinds, c 
indirect. 

A direct ratio is the quotient arising from dividin 
number by a smaller number; and an indirect ratio is 
tient arising from dividing a smaller number, and i 
necessarily, a fraction. 

As every ratio consists of two terms, every proporl. 
consist of four terms, any three of which being given, 1 
term can be found by a very simple operation. 

The first and last terms of a proportion are calle i 
tremes, and the second and third terms are called t ; 
The product of the means is always equal to the proc i 
extremes. 

If, in any problem, both means and one extreme i 
divide the product of the means by the given extrcD : 
result will be the other extreme; if both extremes and i 
are given, divide the product of the extremes by the gi 
the quotient will be the tnean required. 
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as the answer is correct. 

In making a statement ixx proportion, use the natural formula, 
which follows: Ist C. : 2d C, :: 1st E, : 2d E.; which is rendered 
thus: the first cause is to the second cause as the first effect is to 
the second effect; or, the same ratio exists between the first and 
second causes as exists between the first and second effects. The 
result sought may be one of the elements of a compound cause or 
effect, or, it may be, itself, either a cause or effect. 

In making a statement of a problem in proportion, consider 
which of the given terms in the problem are causes and which are 
effects, — elements of either; place these under divisions of the 
formula; the statement will then correspond with the conditions 
of the problem; using the vertical line, reduce your statement to 
its simplest form by cancellation, and place the result under the 
proper division of the formula for the answer. For proof of the 
work, place all the means on one side of the vertical line, and all 
the extremes on the other side of the vertical line; if the two sides 
balance each other, the answer is correct; if they do not, the 
answer is not correct, and the whole work, including the state- 
ment, must be revised. 

If the statement is incorrect in any particular, the resulting 
work must, necessarily, be incorrect. 

Example. 

If 16 acres of land cost $720, what will 197 acres cost? 

Pormula. =lst C. : 2d C. :: Ist E. : 2d E. 
Statement. = 16 : 197 :: $720 : (?). 

Operation. 

;js 197' 



985 
788 

$8865, Ans. 



Formnla. 1st C. : 2d C. \: let E. : 2d E. 
Statement. 8865 : $720 :: 197 : (?). 



Operation. 






16 acres, Ans. 

If $100 gain $6 in 12 months, how much would it gain 
months? 

If 7 lbs. of sugar cost | of a dollar, what are 12 lbs. w 
$1.28t, Ans. 

If 7 and 9 were 12, what, on the same supposition, wo 
and 4 be? 9, Ans. 

If ^ of a yard cost ^ of a dollar, what will \ oi 2, yard 
$.48, Ans. 

If 20 gallons of water weigh 167 lbs., what will 180 ^ 
weigh? 1503 lbs., Ans. 

If a staff 3 feet long cast a shadow of 2 feet, how high 
steeple whose shadow is 75 feet? 112^ feet, Ans. 

How many tiles 8 inches square will lay a floor 20 fe 
and 16 feet wide? 720, Ans. 

How many stones 10 inches long, 9 inches broad, and ^ 
thick would it require to build a wall 80 feet long, 20 fe 
and 2i feet thick? 17,280, Ans. 

How many yards of carpeting that is half a yard ^ 
cover a room that is 30 feet long and 18 feet wide? 120 ya 

If a man can travel 117 miles in 30 days, traveling \ 
day, how far can he go in 20 days, traveling 12 hourj 
104 miles, Ans. 

If 16 horses consume 84 bushels of grain in 24 days, b 
bushels will suffice 32 horses 48 days? 336 bushels, An 



/ 



will 24 men build a wall 200 feet long, 8 feet high, and 6 feet 
thick? 90 days, Ans. 

If 12 men can build a wall 30 feet long, 6 feet high, and 3 feet 
thick in 15 days, when the days are 12 hours long, in what time 
will 60 men build a wall 300 feet long, 8 feet high, and 6 feet 
thick, when they work only 8 hours a day? 120 days, Ans. 

If 496, men in 5^ days of 11 hours, dig a trench of 7 degrees of 
hardness, 465 feet long, 3f wide, 2^ deep, in how many days of 
9 hours long will 24 men dig a trench 4 degrees of hardness, 337j 
feet long, 5f wide, and 3^ deep? 132 days, Ans. 



n 






Rule. 

When the time contains years and months only, pi 
follows; 

Move the point in the principal two places to the left; 
give the interest on the principal for one year, at one 
now multiply by the rate; then reduce the months in th 
the fraction of a year, annex to the number of years, 
an improper fraction and use for a multiplier; reduce 1 
ment made, and the desired result will be obtained. 

Example. 

What will be the interest on $25 for 1 yr. 6 mo. a . 
annum? 

Operation. Explanation 1. 

.25 Moving the decimal point two places to t i 

fj .25, which is 1% of the principal, or the int 

o q principal for 1 year at 1%; now multiply ; 

per cent, and we have the interest on the i 

2 5.25 oJie y^ar at the given rate; then mull 

reduced mixed number representing the i 

f 2.bz^, Ans. months ; the result will be the required int 

Explanation 2. 

If the time contains years, months, and days, change 1 
months to months ; then reduce the days to the fraction oi 
nex to the .months, and use for a multiplier. 

Example. 

What is the interest on $617 for 1 yr. 5 mo. 1 
per annum? 

1 yr. 5 mo. 15 da. =17^ mo.=^ mo. Move the d 
and we have the following: — 
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12 to get the interest for 1 month ; tJien mm- ^ 
tiply by the time in months and fraction of — 
a month. 3 



^ 1851 



^^^'^^ 215.95 

|71.98i, Ans. 



Examples for Practice. 

Find the interest on $721 for 1 yr. 4 mo. 10 da. at 6%. =$58.93. 
" " " " $54.75 for 3 yr. 24 da. at 5%. =$8.40. 

" " " " $1000 for 11 mo. 18 da. at 7^. =$67.67. 
" " " " $3046 for 7 mo. 26 da. at S%. =$159.75. 

" $1821.50 from April 1 to Nov. 12 at 6^. 

=$67.09. 
'' $700 from Jan. 15 to Aug. 1 at 10%. 

=$38.11. 

How much is the interest on a note for $600, dated Feb. 1, 
1872, and payable Sept. 25, 1875, at 6%? $131.40, Ans. 

A note of $250, dated June 5, 1874, was paid Feb. 14, 1875, 
with interest at S%. What was the amount? $264.83, Ans. 

A man borrows $2,876.75, which belongs to a minor who is 
16 yr. 5 mo. 10 da. old, and he is to retain it until the owner is 
21 years old. What will then be due at 8% simple interest? 
$3,925.17, Ans. 



Place the numbers representing the length, width 
of the bin on the right of the vertical line; then ( 
which fraction represents the number of cubic feet 
by placing the numerator (56) on the left of the 1 
visor, and the denominator on the right for a multij 
the statement by cancellation; the result will be th 
bushels. If any of the dimensions contain inches, 
number of inches to the fraction of a foot, and annea 
responding number of feet, and then reduce the state 

Example. 

How many bushels will a bin hold which is 8 : 
wide, and 5 ft. deep? 

Comparison between the Common Method and My 

Common Method, 
8x7=56; 56X5=280 cu. ft. in bin; 1728X280=4 

1 72S. 2150.4)483840.0(225 

380 43008 



13824 
3456. 

483840 cu. in. 

This method requires, at least, 70 figures. 

My Method, 
Operation. 





53760 
43008 

107520 
107520 



^0 



5 
45 

225 bushels. 
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Place the numbers representing the length, width, and height 
of the barn up to the eaves, on the right of the vertical line, for 
a dividend, three (S's), (which represent the number of cubic feet 
in a ton of hay), on the left of the line, for a divisor; reduce by 
cancellation; the result will be the answer, in tons. 

If any of the dimensions contain inches, change the inches to the 
fraction of a foot, and annex to the corresponding number of feet. 

Example. 

How many tons of hay will a barn hold which is 40 ft. long, 
20 ft. wide, and 16 ft. high to the eaves? 

Operation. 

25 tons, Ans. 
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To find the number of acres in any tract of lane 
form of a square, the dimensions of the land being ^ 

I. If the dimensions are given in rods, place th 
width on the right of the vertical line, and 160 on 
divisor; reduce the statement by cancellation. 

II. If the dimensions are in yards, place the 
breadth on the right of the vertical line, and 30i= 
on the left for divisors; reduce the statement by car 

III. If the dimensions are in feet, place the lengtt 
on the right of the vertical line for a dividend, an 
160 on the left for divisors; reduce the statement by 
the result will be the answer sought. 

How many acres in a tract of land 40 rods long 

wide? 

Operation. 



4X00 



^0 

6i acres, Ans. 



How many acres in a field 150 yd. long and 11 y 



11 w 






^ acres, Ans 

S3 



9 

m 

9 



Operation. 

m 

4 



32 



3^ acres, Ans. 



Place the length, breadth, and height of the pile on the rig 
of the vertical line, and the numbers (8), (4), and (4) on tl 
left, then reduce the statement by cancellation; the result wi 
be the answer. 





Example. . 


How many cords in a pile of wood 96 ft. long, 24 ft. wide, anc 
6 ft. high? 


Operation. 


? 
^ 
^ 


6 




108 cords, Ans. 
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Per cent is simply an abbreviation of the Latin per centuvij 
meaning by the hundred. 

Per cent, therefore, means a certain number of the one hundred 
equal parts into which the unit may be divided; that unit may 
be money, real estate, or any other kind of property, or time. 

For convenience in solving problems in percentage, I always 
change the decimal rate per cent to the common fractional form, 
and after making a statement corresponding to the conditions of 
the problem, reduce the statement by cancellation. 



Example. 



What is 5% of $80? 



5%-- 



. 1 

TTT- 



1 



, Ans. 



How much is 12^% of 72 gal.? 12^% =i. 



^ 



1 

9 gal., Ans. 



What is 40% of 60 sheep? 40% -f 





12 
48 sheep, Ans. 



What per cent of $18 are 90 cents? 

56 



xm^"^^' ^''^' 



^ 



f>if> 138 
5 



690= number. 



25 X of 800 bu. is 2\% of how many bu.? 

Operation. 



26% =i 



1 



1 

800 

^p 10 

8000 bu., Ans. 



What number diminished by b% of itself is 38? 

100X= number; 

b% = ^ of number; therefore 100% — yV = ifj < 



number; 



r? 



^^2 
20 



40, the number, and answer. 



A man sold 2 houses for $2500 each; on one he ^ 
its value, and on the other he lost 20% of its va 
his loss on both? 



20% =i 
100% =f 

Selling price of one house=^+^=f of cost; 



3 



(( 



u 



" other " =4-1=4 " 



n 



o 7— "ST 



(|2083i-f $3125)-$5000=$208i, loss. 



Therefore 
5 



^04 
27 

108" 

$21f =salary per week after increase. 



The bread made from a barrel of flour weighs 35% more than 
the flour. What is the weight of the bread? 



S5%=^; flour=f^^ of itself; 

Bread =|^+yf5^=|^ of weight of flour; 



1 barrel of flour =196 pounds; 

The bread made from 1 barrel of flour therefore equals y^ of 
196 pounds. 

25 

107 



m 



25 



963 

428 

52,4,3(209^ lbs. 



18 
25 



Examples for Practice. 

Find the profit or loss — 

On land that cost $1745, and was sold at 20% gain, 
gain, Ans. 

On a boat that cost $3120, and sold at 25% loss, 
loss, Ans. 



^$349, 

:$780, 



Sold a lot of damaged goods at a loss of 15%. W 
selling price of those which cost $.62^? 

Bought a hogshead of sugar containing 9 cwt. 56 1 
and paid $4.78, freight and cartage. At what price 
it be sold to gain 20% ? =$.11| 

A dealer bought 108 bbls. of apples at $4.62^, an 
so as to gain $114.88^. What was his gain % ? 

Having used a carriage 1 year, I sold it for $12 
25% below cost. What should I have received had 
10% above cost? =$: 

B sold a span of horses to C, and gained 12^%; 
to D for $550, and lost 16§%. What did the horses 

=$5^ 

Bought land at $60 an acre; how much must I 
that I may deduct 25% from my asking price, an( 
20% on the purchase price? 



MHiTnui^ \j£ vUMrtiTlJNlj liNrj!jB;J!iOx. 

What is Olaimed for It. 

First. That it requires less space to work examples than any 
other method. 

Second. That less time is required in working by this than 
with other methods. 

Third. That there is less liability to make mistakes than with 
other methods. 

Fourth. That the work performed in using this method is 
more systematic and much neater than that executed when work- 
ing by other methods. 

Fifth. It is so simple that any schoolboy of moderate acquire- 
ments can soon learn to use it. 

Sixth. It is adapted to any rate per ceiit and any length of 
time. 

Seventh. That it requires only about one half as many figures 
as the shortest methods now in use. 



Examples Illnstrating the Manner of Ohanging Bates Per Gent to 

Multipliers. 



180/ — 0175 — 7 

it/o — Toooo>— nnr* 

ISO/ — llnfOl — llV 1 11 

150/ 01625 325 65 13 

XJXO — TOOOOTT) — ■SlTTTinrJ — 40007 — 8000* 

00/ — 2 _ 1 

2|%=¥.=¥ of .01,=Jf XTk=i!Vir. 
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METHOD OF COMPUTING INTEREST. 61 

qStt^ 23 — 23nfni — 23v 1 — 23 

^■g-zo — -g~, — -^ 01 .Ui,—- g-AxTrTT^TO^ir- 
qiQ/ n^«7P; — 88 75 — _17 6 — 155 — 3 1 



I shall now take up compound interest, in which this method 
saves at least one half the time and figures. 

This method is founded upon the principle that the interest 
on any sum of money, for any time, and at any rate per cent, is 
a certain fractional part of the principal sum. 

Reasoning upon this hypothesis, let us take any rate per cent 
from which to construct a table of multipliers, such that any 
sum of money being multiplied by one of these multipliers, the 
product will be the interest for the corresponding time. 

ninstration. 

1-^% expressed decimally equals .01125; this changed to the 
common fractional form equals T^^f^ir, which, reduced to its 
lowest terms, equals -^^i in other words, any sum of money put 
at interest for a certain length of time at 1^% will produce a 
sum equal to ^f^ of the principal sum; if that time be one month, 
then any sum of money at interest at 1^% per month will pro- 
duce ^f^ of itself in that time; and if we multiply the principal 
by yI^, we will have as a product the interest accruing therefrom. 

Example. 

What is the interest on $600 for one month, at li% per 
month? 

Operation. 

800 $600. 

6.75 Quotient: .75X9. 

Placing 600 on the right of the vertical line, reject the ciphers 
of the divisor, and divide through by the 8. As the whole divi- 
sor is larger than the whole dividend, the quotient must be a 
decimal, which, multiplied by 9, the numerator of the fractional 
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venience in adding, if the amount of principal an 
desired at the close of the month. 

The interest for any number of months is just af 
the interest for one month as there are months, 
representing the part which the interest is of the 
one month, multiplied by the number of months, 
multiplier for that number of months. Thus: ^^ 
multiplier for three months. 

The multiplier for 6 months is -^ijfXQ=Tuify ^^ 
^^X12=^V These multipliers, used in the manr 
the preceding page, will give the correct interest f 
months. 

The multiplier for any number of days can be foi 
ing the fractional multiplier for 1 month by 30 (t 
days in one month), and multiplying the quotient 
her of days for which the multiplier is required. Th 
the multiplier for 17 days: tItt-^^O^^^^; ^\irX: 
required multiplier; for 19 days, ^^-5-30X19=^^ 
plier for 19 days; and so on for any number of days 

Any rate per cent can be treated in the same mai 
multiplier for any number of months or days obtain 

The accompanying tables were constructed in th 
the rates of 1 and 2%, with the fractional parts of 
an illustration of the manner of forming a compl 
rates used in commercial circles. 

In forming the tables for days, I prefer using 
nominator for all multipliers in the same column, r 
reduce the fractions to their lowest terms, for this 
one can divide mentally by one, and even by two i 
ures, if they are not too large. There will be no tr 
using these multipliers, if we preserve the common 
which stand at the heads of the columns; but if t 
are reduced to their lowest terms, their denominal 



any now in use, as I am confident will be conceded by any ui^. 
who will examine the work and test the method. 

I do not think it necessary to give any further explanation of 
my "Method," and shall therefore conclude by giving some ex- 
amples worked after this plan, and leave the work to stand on 
its merits. 



Example No. I. 

What is the amount of $600 for 2 yeare, 3 months, 
li% per month, compounding quarterly? 







Operation. 






1600. 


(i) 


(2) 


800 


20.25 


.75 


.7753 




$620.25 


27 


27 


800 


20.933 


525 


54271 




$641,183 


150 


15506 


800 


21.637 
$662.82 


20.25 


20.9331 


800 


22.369 


U) 


(5) 




$685,189 


.8285 


.8564 


800 


23.122 


27 


27 




$708,311 


57995 


. 59948 


8000 


4.515 


16570 


17128 


Ans. 


$712,826 


22.3695 


23.1228 



209 figures required to carry the quotients beyo: 
decimal place. If the quotients are not carried s( 
only 188 figures will be needed. This example r* 
figures than the majority of examples, because th< 
of the fractional multipliers (27 and 51) cannot \ i 
tally, yet, on comparing this work with the work re( 
form the same example by other methods, this wi" 
be much the shortest. 

Analysis of Operatioiii 

By reference to the table it will be seen that the mu i 
quarter is -^j^. If, therefore, the principal be multipliec 

65 



riacmg ouu on tne ngnt ot ine vertical line, ana »w, ine ucx. 
the fractional multiplier, on the left, divide by the 8 without regarding the 
ciphers on the right. The quotient is the decimal under (1) ; this multi- 
plied by 27, the numerator of the fractional multiplier, gives the interest 
for the first quarter. Adding this to the principal, we have the amoant 
for the first quarter. This amount, treated in the same manner, gives the 
amount at the close of the next quarter, and so on to the close of the last 
quarter. For the 17 days, the amount at the close of the last quarter is 
multiplied in the same manner by jJi^^, the multiplier for that number of 
days, as will be seen by referring to the table. 

I shall now work an example* by one of the shortest methods in use, and 
then by my method, so as to enable the reader to draw a comparison be- 
tween the two. I shall use the least number of figures possible in working 
by either method, and if mine does not require as many figures as the 
other, and gives the correct answer, I do not think any argument will be 
needed to prove it the better method of the two ; and if the other method 
is as short as any in use, then mine must be the shortest of any yet pro- 
duced. But to the test : — 

Example No. 11. 

What is the amount of $829, at compound interest, for 2 years, 
9 months, 3 days, at 1^% per month, compounding quarterly. 

Following is the operation by the shortest method now in 
use: — 

Find l%y then i oi 1% of the principal, multiply by 3, add 
principal, will give the amount at the close of the first quarter. 

(i) W W U) {5) 

8.29 8.663 9.052 9.46 9.885 
4.145 4.331 4.526 4.73 4.942 



12.435 
3 


12.994 
3 


13.578 
3 


14.19 
3 


14.827 
3 


37.305 
829. 


38.982 
866.305 


40.734 
905.287 


42^7 
946.021 


44.481 
988.591 



$866,305 S905.287 $946,021 $988,591 $1033.072 



46.485 
1033.072 

$1079.557 

12.319 
6.159 

18.478 
_3 

55.434 
1231.942 

$1287.376 



48.576 
1079.557 

$1128.133 

12.873 
6.436 

19.309 
3 

57.927 
1287.376 

$1345.303 



50.763 
1128.133 

$1178.896 



53.( 

1178.^ 

$1231.^ 



{12) 



13.453 
6.726 



tV)20.179= 2.' 

1345. 

Amount: $1347 

In this example 386 fig 
are required. 



Following will be found the same example worked b} 
method, and the number of figures used in the work: — 



200 



200 



200 



200 



200 



200 



$829. 




37.305 


4.145X9. 


$866,305 




38.983 


4.3315X9. 


$905,288 




40.737 


4.5264X9. 


$946,025 




42.57 


4.73X9. 


$988,595 




44.478 


4.942X9. 


$1033.073 




46.485 


5.165X9. 


$1079.558 





200 



200 



200 



200 



200 



200 



$1079.558 

48.573 5.397 

$1128.131 

50.765 5.64C 

$1178.896 

53.046 5.89 

$1231.942 

55.431 6.1/ 

$1287.373 
57.931 6.4 

$1345.304 
2.017 J 

$1347.321, Ar 



and are of no importance whatever; this would be 25 figures less, 
making only 217 figures employed, or 169 figures less than by the 

preceding method. 

Example No. m. 

What is the compound interest on $721.25 for 1 year, 5 
months, 11 days, at 1^% per month, compounding quarterly? 

80 



80 



$721.25 
27.045 


9.015X3. 
9.353X3. 


80 
80 


$835,672 
31.337 

$867,009 
25.645 


10.4459X3. 


$748,295 
28.059 


.3612X71. 


$776,354 
29.113 


9.7044X3. 


2400 


$892,654 
721.25 


71 
3612 

Of C\Ct A 


$805,467 
80.205 


10.0683X3. 


Interest 


$171,404 


25284 
25.6452 



80 



80 



$835,672 

There are only 144 figures used in working the above example, 
against 220 figures required by any other method. 

explanation. 

According to the table, the multiplier is ^\; therefore, multiply the 
principal by this fraction, and obtain the interest for the first quarter, 
which, added to the principal, gives the amount for the first quarter. 
Proceed in this manner for five quarters. 

For 2 months, 11 days, take as per table, the multiplier for 2 months, 
jV; also, the multiplier for 11 days, ^Ji^; add them and obtain a multi- 
plier, jJJtj, by which multiply the amount at the end of the fifth quarter, 
and obtain the desired amount. Subtracting the first principal from this 
amount gives the compound interest for the whole time. 

Example No. IV.— Partial Payments. 
March 12, 1878, I borrowed of John Doe, $450, at 2% per 
month, interest payable semi-annually, and if not so paid, to be 
added to the principal, form a part thereof, and bear like interest. 
Indorsements: September 13, 1878, $125; February 15, 1879, $75; 
August 16, 1879, $55. What remained due November 17, 1879? 



TtW 1500 

1st payment: 
tW^ 1500 

2d payment: 
^ 25 

ttVif 1500 


$504. 
.336 

$594,336 
125. 

$379,336 

38.425 

$417,761 
75. 

$342,761 
41.13 

$383,891 
.255 


3d payment: 
iBtf 1500 


$374,146 
55. 

$329,146 
19.965 



Int. for 1 da., to Sept. 13, 1 



Int. for 5 mo. 2 da., to Feb 



13.71X3. Int. for 6 mo., to i 



Int. for 1 da., to Aug. 16, 1 



Int. for 3 mo. 1 da. 
$349,111 Amount due Aug. 16, 187£ 



.2528 
152 

5056 
12640 
2528 

38.4256 



(t) 
.2194 

91 

2194 
19746 

19.9654 



























Iday 


1-8000 


3-8000 


1-2400 


4-9000 


11-24000 


13-24000 


1-1800 


1-2000 


11-18000 


7-12000 


1-1600 


2 days 


2- 


6- 


2- 


8- 


22- 


26- 


2- 


2- 


22- 


14- 


2- 


8 days 


3- 


9- 


3- 


12- 


33- 


89- 


3- 


8- 


83- 


21- 


3- 


4 days 


4- 


12- 


4- 


16- 


44- 


62- 


4- 


4- 


44- 


28- 


4- 


5 days 


5- 


15- 


5- 


20- 


56- 


66- 


5- 


6- 


55- 


36- 


5- 


6 days 


6- 


18- 


6- 


24- 


66- 


78- 


6- 


6- 


66- 


42- 


6- 


7 days 


7- 


21- 


7- 


28- 


77- 


91- 


7- 


7- 


77- 


49 


7- 


8 days 


8- 


24- 


&- 


32- 


88- 


104- 


8- 


8- 


88- 


66- 


8- 


9 days 


9- 


27- 


9- 


36- 


99- 


117- 


9- 


9- 


99- 


63- 


9- 


10 days 


10 


30- 


10- 


40- 


110- 


130- 


10- 


10- 


110- 


70- 


10- 


11 days 


11- 


33- 


11- 


44- 


121- 


143- 


11- 


11- 


121- 


77- 


11- 


12 days 


12- 


36- 


12- 


48- 


132- 


156- 


12- 


12- 


132- 


84- 


12- 


13 days 


13- 


39- 


13- 


52- 


14a- 


169- 


13- 


13- 


143- 


91- 


13- 


14 days 


14- 


42- 


14- 


56- 


154- 


182- 


14- 


14- 


154- 


96- 


14- 


15 days 


15- 


45- 


16- 


60- 


165- 


195- 


15- 


15- 


165- 


106- 


15- 


16 days 


16- 


48- 


16- 


64- 


176- 


208- 


16- 


16- 


176- 


112- 


16- 


17 days 


17- 


51- 


17- 


68- 


187- 


221- 


17- 


17- 


187- 


119- 


17- 


18 days 


18- 


64- 


18- 


72- 


198- 


234- 


18- 


18- 


198- 


126- 


18- 


19 days 


19- 


57- 


19- 


76- 


209- 


247- 


19- 


19- 


209- 


133- 


19- 


20 days 


20- 


60- 


20- 


80- 


220 


260- 


20- 


20- 


220- 


140- 


20- 


21 days 


21- 


63- 


21- 


84- 


231- 


273- 


21- 


21- 


231- 


147- 


21- 


22 days 


22- 


66- 


22- 


88- 


242- 


286- 


22- 


22- 


242- 


154- 


22- 


23 days 


23- 


69- 


23- 


92- 


253- 


299- 


23- 


23- 


258- 


161- 


2a- 


24 days 


24- 


72- 


24- 


96- 


264- 


312- 


24- 


24- 


264- 


168- 


24- 


25 days 


25- 


75- 


25- 


100- 


275- 


325- 


25- 


25- 


276- 


176- 


25- 


26 days 


26- 


78- 


26- 


104- 


286- 


338- 


26- 


26- 


286- 


182- 


26- - 


27 days 


27- 


81- 


27- 


108- 


297- 


351- 


27- 


27- 


297- 


189- 


27- 


28 days 


28- 


84- 


28- 


112- 


308- 


364- 


28- 


28- 


308- 


196- 


28- 


29 days 


29- 


87- 


29- 


116- 


319- 


377- 


29- 


29- 


319- 


203- 


29- 



Complement to Table No. 1. 



Time. 


1%. 


1^8%- 


1^% 


1^%. 


!%%• 


1%%. 


!%%• 


1J^%. 


1%%. 


^HX- 


1%%. 


1 month 


1-100 
150 
3-100 
1-25 
1-20 
3-50 
7-100 
2-25 
9-100 
1-10 
11-100 
3-25 


9-800 

9-400 

27-800 

9-200 

9-160 

27-400 

63-800 

9-100 

81-800 

9-80 

99-800 

27-200 


1-80 
1-40 
3-80 
1-20 
1-16 
3-40 
7 80 
1-10 
9-80 
1-8 
11-80 
3-20 


4-300 

8-300 
12-300 
16-300 

1-15 
24 300 
28-300 
32-300 
36-300 

2-15 
44-800 
48-300 


11-800 
11-400 
33-800 
11-200 
11-160 
33-400 
77-800 
11-100 
99-800 
11-80 
121-800 
33-200 


3-200 

3-100 

9-200 

3-50 

3-40 

9-100 

21-200 
3-25 

27-200 
a20 

33-200 
9-50 


13-800 
13-400 
39-800 
13-200 

iai6o 

39-400 
91-800 
13-100 

117-800 
13-80 

14a«)0 
39-200 


5-300 
1-30 
1-20 
1-15 
1-12 
1-10 
7-60 
2-15 
3-20 
1-6 
11-60 
1-5 


11-600 
11-800 
11-200 
11-160 
11-120 
11-100 
77-600 
11-76 
83-200 
11-60 
121-600 
11-60 


7-400 

7-200 

21-400 

7-100 

7-80 

21-200 

49-400 

7-50 

63-400 

7-40 

77-400 

21-100 


3-160 


2 months 


3-80 


3 months 

4 months 


9-160 
3-40 


5 months 

6 months 


3-32 
9-80 


7 months 


21-160 


8 months 


3-20 


9 months 


27-160 


10 months 


3-16 


11 months 


33-160 


12 months 


9-40 
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Table No. 2. 



Time. 


2%. 


2}^%. 


2K%. 


2^%. 


2%%. 


2>^%. 


2%%. 


2%%. 


2%%. 


29i%. 


2%%. 


Iday 


1-1500 


17-24000 


8-4000 


7:9000 


19-24000 


1-1200 


7-8000 


8-9000 


17-18000 


11-12000 


23-24000 


2 days 


2- 


34- 


6- 


14- 


38- 


2- 


14- 


16- 


84- 


22- 


46- 


3 days 


3- 


51- 


9- 


21- 


57- 


3- 


21- 


24- 


51- 


33- 


69- 


4 days 


4- 


68- 


12- 


28- 


76- 


4- 


28- 


32- 


68- 


44- 


92- 


5 days 


5- 


85- 


15- 


85- 


95- 


5- 


35- 


40- 


85- 


55- 


115- 


6 days 


6- 


102- 


18- 


42- 


114- 


6 


42- 


48- 


102- 


66- 


138- 


7 days 


7- 


119- 


21- 


49- 


133- 


7- 


49- 


56- 


119- 


77- 


161- 


8 days 


8- 


126- 


24- 


56- 


152- 


8- 


56- 


64- 


136- 


88- 


184- 


9 days 


9- 


153- 


27- 


63- 


171- 


9- 


63- 


72- 


153- 


99- 


207- 


10 days 


10- 


170- 


30- 


70- 


190- 


10- 


70- 


80- 


170- 


110- 


230- 


11 days 


11- 


187- 


33- 


77- 


209- 


11- 


77- 


88- 


187- 


121- 


25S- 


12 days 


12- 


204- 


36- 


84- 


228- 


12- 


84 


96- 


204- 


182- 


276- 


13 days 


13- 


221- 


39- 


91- 


247- 


13- 


91- 


104- 


221- 


148- 


299- 


14 days 


14- 


238- 


42- 


98- 


266- 


14- 


98- 


112- 


238- 


154- 


822- 


15 days 


15- 


255- 


45- 


105- 


286- 


15- 


105- 


120- 


255- 


165- 


845- 


16 days 


16- 


272- 


48- 


112- 


304- 


16- 


112- 


128- 


272- 


176- 


368- 


17 days 


17- 


289- 


51- 


119- 


323- 


17- 


119- 


136- 


289- 


187- 


391- 


18 days 


18- 


306- 


54- 


126- 


342- 


18- 


126- 


144- 


296- 


198- 


414- 


19 days 


19- 


823- 


57- 


183- 


361- 


19- 


133- 


152- 


323- 


209- 


437- 


20 days 


20- 


840- 


60- 


140- 


380- 


20- 


140- 


160- 


340- 


220- 


460- 


21 days 


21- 


357- 


63- 


147- 


399- 


21- 


147- 


168- 


357- 


281- 


483- 


22 days 


22- 


374- 


66- 


154- 


418- 


22- 


154- 


176- 


374- 


242- 


606- 


23 days 


23- 


891- 


69- 


161- 


437- 


23- 


161- 


184- 


391- 


253- . 


629- 


24 days 


24- 


408- 


72- 


168- 


456- 


24- 


168- 


192- 


408- 


264- 


652- 


25 days 


25- 


425- 


75- 


175- 


475- 


25- 


175- 


200- 


425- 


275- 


575- 


26 days 


26- 


442- 


78- 


182- 


494- 


26- 


182- 


208- 


442- 


286- 


598- 


27 days 


27- 


469- 


81- 


189- 


513- 


27- 


189- 


216- 


459- 


297- 


621- 


28 days 


28- 


476- 


84- 


196- 


532- 


28- 


196- 


224- 


476- 


308- 


644- 


29 days 


29- 


498- 


87- 


203- 


551- 


29- 


203- 


232- 


493- 


319- 


667- 



Complement to Table No. 2. 



Time. 


2%. 


2^8%. 


2^%. 


2^^%. 


2%%. 


2^% 


2^%. 


%%• 


2^'e%. 


^%. 


2>g%. 


1 month . 


1-50 
1-25 
3-60 
2-25 
1-10 
3-26 
7-60 
4-25 
9-60 
1-6 
11-60 
6-26 


17-800 
17-400 
51-800 
17-200 
17-160 
61-400 

119^800 
17-100 

153-800 
17-80 

187-800 
51-200 


9-400 
9-200 
27-400 
9-100 
9-80 
27-200 
63-400 
9-50 
81-400 
9-40 
99-400 
27-100 


7-800 
14-800 
21-300 
28-300 
35-300 
42 300 
49-300 
56-300 
63-300 
70-300 
77-300 
84-300 


19-800 
19-400 
67-800 
19-200 
19-160 
57-400 

133-800 
19-100 

171-800 
19-80 

209-800 
57-200 


1-40 
1-20 
3-40 
1-10 
1-8 
3-20 
7-40 
1-5 
9-40 
1-4 
11-40 
340 


21-800 
21-400 
68-800 
21-200 
21-160 
63-400 

147-JOO 
21-100 

189-800 
21-80 

231-800 
63-200 


8-300 

8-150 

2-26 

16-160 

2-15 

24-150 

28-150 

32-150 

36-150 

4-15 

44-150 

48-150 


17-600 
17-300 
51-600 
34-300 
17-120 
61-300 

119-600 
21-100 

163^00 
17-60 

187-600 
17-50 


11-400 
11-200 
33-400 
11-100 
11-80 
33-200 
77-400 
11-60 
99-400 
11-40 
121-400 
33-100 


28-800 


2 months 


23-400 


3 months 


69-800 


4 months 


23-200 


5 months 

6 months 


23-160 
69-400 


7 months 


161-800 


S months 


23-100 


9 months 


207-800 


110 months- 


23-80 


11 months 


263-800 


12 months 


69-200 
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QuAMTirr u that which can be incieased oi 
SiQiinished by augments or abatements of homo 
geneous parts. Quantities are of two essential 
kinds, Geometrical and Physical, 

1. Creometncai quantities are those which occupy 
space ; as line*, mrj'acts^ eolids, liquids, gases, etc. 

2. Physical quantities are those which exist in 
die time, but occupy no space ; they are known by 
their character and action upon geometrical quan- 
tities, as attraction^ Ughiy heat, electricity and mag- 
ueiism, colors^ force, power, etc. 

To obtain the magnitude of a quantity we com- 
pare it with a part of the same ; this part is im- 
printed m our mind as a unit, by which tho whole 
is measured and conceived. No quantity can bo 
measured by a quantity of another kind, but anj 
quantity can be compared with any other quantity, 
and by such comparison arises what we call calcu- 
lation 01* Mathematics, 
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|ntroductio]^. 

Arithmetic means reckoning by numbers, caiCtllatiRQ* 

Notation means Avriting numbers. 

Numeration means reading numbers. 

Number is one or more things. or units, as one, two, &c. 

Unit or one is a single thing. 

Numbers are represented by figures. 

Figures are characters used in Arithmetic to represent 

numbers. 

All numbers are represented by the ten following figures: 
(.Written) <f^ /. J. J. y^. ^. ^( /. cf. y. 

Cipher, one. two. three, four. five. six. sr^en. eight, uiue. 

{Printed) 0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 

These figures, except the cipher, are often called Digits. 

Digit means the measure of a finger's breadth. 

Figures were called digits from counting the fingers In 
reckoning. 

The character is called a cipher, from the Arabic word 
tspharaj which signifies a blank or void,, The uses of this 
character in numeration are so important, that its name, 
eipheTf has been extended to the whole art of Arithmetic, 
which has been called to cipher, meaning to vork mLi» 
figures. 
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Bitadard Measures, to prerent error are generally 
derived from nature. For example, measurea of time, 
from the time of the revolution of the eaHh about U» 
iLxis : of space, from the kngth of a bor^-com, taken 
Oom the middle of a full-grown ear ; also, /rom th* 
circumference qf the earth : of weight, /rom the weight 
of a grain of wheat, taken us above ; also, yVom thi 
weight of a d^nite quantity of distilled water ; of 
heat, /rom the temperature of boiling water, &c. 

The four principal operations of Arithmetic are 
represented by the following signs : 

•f Plus ox more, the sign of Addition 
— Minus or less, " Subtraction. 

X Into (multiplied by) " Multiplication, 
-i- By (divided by) " Division. 

V^en, in solving a question, only one operation ia 
Qsed, the answer has a distinctive name. 

In addition, the answer is called the sum. 

Subtraction, " " f Difference or 

( Remainder 

Multiplication, " ** Product. 

Division, " " Quotient. 

A sign made thus =, called Equal to or Equals, ih 
placed between two quantities to show their equality ; 
Thus, 1 + 1 = 2 is read, one plus one, equal to two ; 
or, more commonly and perhaps better, one plus ons, 
dqHals two. 



To BE able to flcld two, three or four columns 
of figures at once, is deemed by many to be a 
Herculean task, and only to be accomplished by 
the gifted few, or, in other words, by mathemati- 
cal prodigies. If we can succeed in dispelling 
tliia illusion, it will more thau repay us; and we 
feci very confident that we can, if (be student 
will lay aside all prejudice, bearing steadily in 
mind that to become proficient in any new branch 
or principle a little wholesome application is 
necessary. On the contrary, we can not teach a 
student who takes do interest in the matter, one 
who will always be a drone in society. Such 
men have no need of this principle. 

If two, three, or more, columns can be carried 
up at a time, there must be some law or rule by 
whichit isdoue. We have two principles of Addi- 
tion ; one for adding short columns, and one for 
adding very long columns. They are much alike, 
differing only in detail. When one is thoroughly 
learned, it is very easy to learn the second. 
12 
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ADDITION TABLE. 

The design of the table on the following page 
is to familiarize the student with the combination 
or grouping of figures so as to enable him in- 
stantly to see or read the result without stopping 
to add each figure separately. 

In learning this tame avoid spelling the figures, 
as 4 and 5 are 9, but take in the result 9 as soon 
as the eye catches the combination — do not con- 
sider the figures 4+5, but see them as 9. To il- 
lustrate: add 4+5+6+2, instead of saying 4 and 
5 are 9 and 6 are 15 and 2 are 17, consider the 
combinations 4+ 5 as 9, 6+2 as 8 ; thus you really 
have but 9+8 to add instead of 4+5+6+2, pro- 
ducing a saving in time and mental work. 

The science of 

EAPID OB "LIGHTKING" ADDITION 

Lies in the ability of the calculator to instantly 
see or take in the result of two or more figures 
regardless of their combination, without stopping 
to add each figure separately, i, e., To read the 
result of figures as in reading a book, the pro- 
nunciation of a word is known, or the meaning 
of a sentence without the necessity of spelling 
or pronunciation of syllables. 

After mastering this table the learner will be 
surprised at the rapidity he can add a column 
of figures, and he will soon find himself grouping 
or combining with ease and accuracy four and 
five figures at a time, Instead of two as illus- 
trated by the table. 
2 
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TABLE OF ADDITION, 

Shoioimj the. combination of the 9 signijicaul Jianres, in 

gro\ip8 of two only, and producing, when added 

together, results from 1 ^o 18. 



Pro- 

ductB. 


Prodaced by com- 
bination or addi> 

tiou of the 9 
significant flgnraa. 




Pro- 
ducts. 
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1 
1 


as 


1 
2 
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3 2 
1 2 
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4 3 
1 2 
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5^ 
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=» 


6 4 3 
128 
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■« 


6 6 4 
12 3 
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7 6 6 4 
12 3 4 


=• 


^8 
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87 6 5 
12 34 


■« 
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10 
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9 8 7 6 5 
12 3 4 5 


S9 


10 


11 
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9 8 7 6 
2346 
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11 


12 
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9 87 6 
846 6 
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12 


13 
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9 8 7 
4 6 6 
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13 


14 
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987 
6 6 7 
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14 


15 


=- 


9 8 
67 
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15 


16 


= 


9 8 
7 8 


- 


16 


17 


- 


9 

8 


- 


17 


IS 


- 


9 
9 


- 


18 



N B. The above process of add-on is only re- 
commended/or beginners. 

Process. — For adding the above example, com- 
mence at the bottom of the right-hand coIuidd. 
- Add thus: 13, 16, 22; then carry the 2 tens to 
the second columa, then add thus, S, 10, 18, 32, 
carry the two hundreds to the third colamn, aod 
add the same way, 9, 13, 16, 23. Never permit 
yourself /or once to add op a column in this man 
ner, 3 and 9 are 13 and 4 are 16, and 6 are 23 ; it 
UjuBtos easy to name the enrn at once, withuut 
naming the figures you add, and three times as 
npid. 

15 
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ADDITION OF 8H0BT COLXiliNS OF FIOITBES. 

Addition is the basis of all numerical opera* 

tions, and is used in all departments of business. 

To aid the business man in acquiring facility and 

accuracy in adding short columns of figureS) the 

following method is presented as the best : 

^^, Process. — Commenoe at the bottom of 

274 

OAQ the right-hand column^ add thus: 16, 1^2, 

134 ^^ ) ^^®° carry the 3 tens to the second 

342 column; then add thus: 7, 14, 25; carry 

727 the 2 hundreds to the third column, and 

.^^ add the same way: 12, 16, 21. In this 

2152 -^ay you name the sum of two figures ai 

once, which is quite as easy as it is to add one 

figure at a time. Never permit yourself /or once 

to add up a column in this manner : 9 and 7 are 

16, and 2 are 18 and 4 are 22, and 6 are 28, and 

4 are 32. It is just as easy to name the result 

of two figures at once and four timed as rapid. 

The following method is recommended for the 

ADDITION of' long COLUMNS OF FIGURES. 

In the addition of long columns of figures 
which frequently occur in books of accounts, in 
order to add them with certainty, and, at the 
name time, with ease and expedition, study well 
the following method, which practice will rtndef 
familiar, easy, rapid, and certain. 
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Tfil BAST WAT TO ABD. 

EXAMPLE 2— EXPLANATION. 

Commence at 9 to add, and add as near 20 as pos- 
sible, thus: 9+2+4+3: =18, place the 8 to the 
right of the 3, as in example ; commence at 6 to 7* 
add 6+4+8=18 ; pUce the 8 to the right of 4 
the 8, as in example ; commence at 6 to add 6 
6-|.4+7=17 ; place the 7 to the right of the 3* 
7, as in example ; commence at 4 to add 4+ 9 
9+3=16 ; place the 6 to the right of the 3, 4 
as in example; commence at 6 to add 6+4 7"* 
+7=17 ; place the 7 to the right of the 7, 4 
as in example; now, haying arrived at the 6 
top of the column, we add the figures in the 8^ 
new column, thus: 7+6+7+8+8=1^6 ; place 4 
the right hand figure of 36, which is a 6, 6 
under the original column, as in example, and 3^ 
add the lei^ hand figure, which is a 3, to the 4 
number of figures in the new column; there 2 
are 5 figures in the new column, therefore 9 
3+5=8; prefix the 8 with the 6, under the — * 
original column, as in example ; this makes 86 
86, which is the sum of the column. 

Remark 1. — If, upon arriving at the top of the 
eolumn, there should be one, two or three figure? 
whose sum will not equal 10, add them on to the 
ram of the figures of the new column, never placing 
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an extra figure in the new column, unless it be an 
excess of units oyer ten. 

Remark 2.^~By this systevi of addition you can 
stop any pla^e in the column, where the sum of the 
figures will equal 10 or the excess of 10 ; but the 
addition will be more rapid by your adding as 
near 20 as possible, because you will save the form- 
ing of extra figures in your new column. 

EXAMPLE— EXPLANATION. 

24-6+7=15, drop 10, place the 5 to the right 
of the 7; 6+54-4=15, drop 10, place the 5 to 
the right of the 4, as in example ; 84-34~'^=^3» 
drop 10, place the 8 to the right of the 7, 4 
as in example; now we have an extra figure, V 
which is 4 ; add this 4 to the top figure of the 3 
new column, and this sum on the balance of 8 
the figures in the new column, thus: 44-84- 4* 
54-5=22 ; place the right hand figure of 22 5 
under the original column, as in example, and 6 
add the left hand figure of 22 to the num- 7* 
ber of figures in the new column, which are 6 
three, thus: 24-3==;5; prefix this 5 to the 2 
fi^re 2, under the original colum:i; this — 
uuikes 52, which is the sum of the cokmn« S2 
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B^LB.-^^JKor addiiv^ two or more columiMf oom- 
(U the right hand^ or wnii£ column; proceed 
M the eame inanner cm in {Adding one coluiwt; after 
the 9um of the Jint column i» obtainedy add all 
except the right hand figure of thi^ Bum to the second 
column, adding the second column the same wa^ you 
udded tKefinrU; proceed in Uhe manner with all the 
eolumn8j ahoa^e adding to each sucoemve column 
the mm of the oohmifn im the nexi htoer order ^ minm 
the right hamd figure, 

N. B. The tmall figures which ??e place to the 
fight of the columoi when adding are called iamtegers. 

The addition by integers or by fomuii^ a new 
eohimn, as explained in the preceding examples 
should be used only in adding very long columns 
of figuies, say a long ledger column, where the foot- 
bgs of each column would be two or three hundred. 
In which case it is superior and much more easy 
than any other mode of addition ; but in adding 
short columns it would be useless to form a& extra 
-eolumn, where there is only, say, six or eight fig- 
ves to be added. In making short additions, the 
following suggestions will, we trust, be of use to 
the accountant who seeks fi)r information on this 
subject. 

In the addition of several columns of %ure»y 
where they are only four or ^y% deep, or when 
their respective sums will range from twent/ivi 
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to forty, the acconntant should commence with th« 
unit column, adding the sum of the first two figures 
to the sum of the next two, and so on, naming only 
the results, that is, the sum of every two figures. 

In the present example in adding the unit 346 
column instead of saying 8 and 4 are 12 and 235 
5 are IT and 6 are 23, it is better to let the 724 
eye glide up the column reading only, 8, 12, 598 
IT, 23; and still better,' instead of making a 
separate addition for each figure, group the figures 
thus: 12 and 11 are 23, and proceed in like man- 
ner with each column. For short columns this is 
a very expeditious way, and indeed to be preferred ; 
but for long columns, the addition by integers is 
the most useful, as the mind is relieved at intervals 
and the mental labor of retaining the whole amount, 
as you add, is avoided, which is very important to 
any person whose mind is constantly employed :o 
various commercial calculations. 

In adding a long column, where the figures are 
of a medium size, that is, as many 8s and 9s as 
there are 2s and 3s, it is better to add about three 
figures at a time, because the eye will distinctly see 
that many at once, and the ingenious student will 
in a short time, if he adds by integers, be able to 
read the amount of three figures at a glance, or as 
quick, we might say, as he would read a singk 
^ore. 
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Here we begin to add at the bottom of the '26< 
tfnit eolamn and add snccessiyely three fig- ^* 
ares at a time, and place their respectiye on 4 
sams, minus 10, to the right of the last fig- 054 
are added; if the three figures do not make 62 
10, add on more figures; if the three figures 87^ 
make 20 or more, only add two of the fig- ^ 
ares. The little figures that are placed to aa4 
the right and left of the column are called 677 
integers. The integers in the present ex- 33 
ample, belonging to the units column, are ^^* 
4, 4, 5, 4, 6, which we add together, making ^^ 

23; place down 3 and add 2 to the number 

of integers, which gives 7, which we add to 803 
the tens and proceed as before. 

Bbason.— -In the above example, every time we 
placed down an integer we discarded a ten, and 
when we set down the 3 in the answer we dis- 
carded two tens ; hence, we add 2 on to the num- 
ber of integers to ascertain how many tens were 
discarded; there being 5 integers it made 7 tenSi 
which we now add to the column of tens; on tli« 
same prineiple we might add between 20 and 30, 
always setting down a figure before we got to 30; 
then every integer set down would count for 2 tens, 
being discarded in the same way, it does in the 
present instance for one ten. When we add be* 
tween 10 and 20, and in very long columns^ U 
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would be mucli better to go as near 30 as possible, 
and count 2 tens for every integer set down, in 
which case we would set down about one-half ae 
many integers as when we write an integer foi 
ecerv ten we discard. 

When adding long columns in a ledger or day- 
book, and where the accountant wishes to avoid the 
writing of extra figures in the book, he can place a 
strip of paper alongside of the column he wishes 
to add, and write the integers on the paper, and in 
this way the column can be added as convenient 
almost as if the integers were written in the book. 

Perhaps, too, this would be as proper a time as 
any other to urge the importance of another good 
habit; I mean that of making plain figures. Some 
persons accustom themselves to making mere 
scrawls, and important blunders are often the result. 
If letters be badly made you may judge from 
such as are known; but if one figure be illegible, 
its value can not be inferred from the others. The 
vexation of the man who wrote for 2 or 3 monkeys, 
and had 203 sent him, was of far less importance 
than errors and disappointments sometimes result- 
ing from this inexcusable practice. 

We will now proceed to give some methods of 
proof. Many persons are fond of proving the cor- 
rectness of work, and pupils are often instructed 
to do so, for the double purpose cf giving thew 
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exercise in cnlcalation and saving tbeir teacher the 
trouhle of reviewing their work. 

There are special modes of proof of elementary 
operations, as by casting out threes or nines, or by 
changing the order of the operation, as in add- 
ing upward and then downward. In Addition, 
9ome prefer reviewing the work by performing the 
Addition downward, rather than repeating the 
ordinary operation. This is better, for if a mis- 
take be inadvertently made in any calculation, 
and the same routine be again followed, we are very 
liable to fall again into the same error. If, for 
instance, in running up a column of Addition you 
should say 84 and 8 are 93, you would be liable, in 
going over the same again, in the same way to 
slide insensibly into a similar error; but by begin- 
ning at a different point this is avoided. 

This fact is one of the strongest objections to 
the plan of cutting off the upper line and adding 
it to the sum of the rest, and hence some cut off 
the lower line by which the spell is broken. The 
most thoughtless can not fail to see that adding a 
line to the sum of the rest, is the same as adding it 
in with the rest. 

The mode off proof by casting out the nines 
and threes will be fully explained in a following 
chapter. 

A verv excellent mode of avoiding error in add- 
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tug long col«mDB is to set down the result of each 
oolumn on some waste spot, observing to place tbe 
numbers sncoessiyely a place further to tbe left 
each time, as in putting down tbe product figures 
IB multiplication; and afterward add up tbe 
amount. In &is way if tbe operator lose bis 
county he is not compelled to go back to units, but 
only to the foot of the column on which he b op- 
erating. It is also true that tbe brisk accountant, 
who thinks on what be is doing, b less liable to 
err than the dilatory one who allows his mind to 
wander. Practice too will enable a person to read 
amounts without naming each figure, thus instead 
of saying 8 and 6 are 14, and 7 aie 21 and 5 are 26. 
it b better to let the eye glide up the column, read* 
ing only 8, 14, 21, 26, etc.; and, still further, it is 
quite practicable to accustom one's self to group 87 
the figures in adding, and thus proceed very rap- 23 
idly. Thus in adding the units* column, instead 45 
cf adding a figure at a time, we see at a glance 62 
that 4 and 2 are 6, and that 5 and 3 are 8, then 24 
6 and 8 are 14 ; we may then, if expert, add — 
constantly the sum of two or three figures at a time, 
and with practice this will be found highly advan- 
tftgeous in long columns of figures ; or two or three 
columns may be added at a time, as the practiced 
eye will see that 24 and 62 are 86 almost as readily 
M that 4 and 2 are 6. 
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Teachers will find die following mode of match 
ing lines for beginners very convenient, as they oao 
inspecc them at a glance : 

Add 7654384 
8786286 
3408698 
2345615 
1213713 



23408696 



In placing the above the lines are matched in 
pairs, the digits constantly making 9. In the 
above, the first and fourth, second and fifth are 
matched; and the middle is the Icey linCy the result 
being just like it, except the units* place, which is 
as many less than the units in the key line as there 
are pairs of lines; and a similar number will oc- 
cupy the extreme left. Though sometimes used as 
a puzzle, it is chiefly useful in teaching learners ; 
and as the location of the key line may be changed 
in each successive example, if necessary, the arti* 
flee could not be detected. The number of linen 
l» necessarily odd. 



BHOBT METHODS OP MULTIPLIOATION 



BuiiK. — Set down the smaller faptor wider th« 
larger, unite under unite, Una under (ens. Begin 
with the unit figure of the muUiplier, multiply by it, 
first the units of the multiplicand, setting the units 
of the product, and reserving the tens to be added 
!o the next product ; now multiply the tens of the 
multiplicand by the unit figure of the multiplier, 
and the unite of the mutttplicand by tens figure of 
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fhe m/iAHpUer; add ihew two produeU toj^eiktry ut- 
ting down the unit$ of (Their Bum, <tnd reiennng thi 
tem to he added to the neoct product ; note multiply 
fhe tens of the multiplicand hy ike tern figure of the 
multiplier^ and set down the whole amxnmL This 
will he the complete product. 

Remark, — ^Always add in tiie tens that are re- 
served as sooB as you form the first product. 

EXAMPLE 1.— EXPLANATION. 

1. Multiply the units of the multiplicand 24 
by the unit figure of the multiplier, thus : 31 
IX^ is 4; s^i the 4 down as in example. — - 
2. Multiply the tens in the multiplicand by 744 
the unit figure in the multiplier, and the units in 
the multiplicand by the tens figure in the mnlti- 
plier, thus : 1x2 is 2; 3x4 are 12, add these two 
products together, 24-12 are 14, set the 4 down 
as in example, and reserve the 1 to be added to the 
next product. 3. Multiply the tens in the multi- 
plicand by the tens figure in the multiplier, and 
add in the tens that wco-e reserved, thus: 3x2 are 
6, and 64*1=7 ; now set down the whole 
amount, which is 7. 

EXAMPLE 2.— EXPLANATION. 

I. Multiply units by units, thus : 4X3 53 
are 12, set down ike 2 and reserve the 1 to 84 
earrjr. 2. Multiply tens by units, and unit9 — ^ 
by tens, and add in the one to carry on the 4152 
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Multiply 32 by 45 in a single line. 

Here we multiply 5x2 and set down and 32 
carry as usual ; then to what you carry add 45 

5x3 and 4X 2, which gives 24; set down 

4 and carry 2 to 4x3, which gives 14 and 1440 
completes the product. 

Multiply 123 by 456 in a single line. 

Here the first and second places are 123 
found as before; for the third, add 6X1) 456 

5x2, 4x3, with the 2 you had to carry, 

making 30 ; set down and carry 3 ; then 56088 
drop the units' place and multiply the 
hundreds and tens crosswise, as you did the tens 
and units, and you find the thousand figure ; then, 
dropping both units and tens, multiply the 4x1) 
adding the 1 you carried, and you have 5, which 
completes the product. The same principle may 
DC extended to any number of places; but let each 
step be made perfectly familiar before advancing 
to another. Begin with two places, then take three, 
then four, but always practicing some time on each 
number, for any hesitation as you progress will, 
j^nfuse you. 

N. 6. The following mode of multiplying num- 
oers will only apply where the sum of the two last 
or unit figures equal ten, and iho other figures in 
both factors are the same. 
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CONTKACTIONS IN MULTIPLIOATIOK 
To muUiply when the unit figures added etgual 

^10) and the tens are alike <u 72 5y 78, dsc. 
Ist. Multiply the units and set down the result 
2d. Add 1 to either number in tens place and 

muUiply by the other, and you baye the complete 

product. 

SXAMPLB PB00X8& 

Here because the sum of the units 4 and 6 86 
are ten and the tens are alike ; we simply say 84 
4 times 6 are 24, and set down both figures of — 
the product ; then because 4 and 6 make ten we "l^^^ 
add 1 to 8, making 9, and 9 times 8 are 72, which 
completes the product. 

NOTB. — If the prodaot of unite do not contain ten tbe place 
of tens mast be filled with a cipher 

The aJxrve rule is usefxd in examples like the fcH- 
lowing : 

2. What will 93 acres of land cost at 97 dollars 
per acre ? Ans. $9021. 

8. What will 89 pounds of tea cost at 81 cents 
per pound f Ans. $72.09. 

In the above the product of 9 by 1 did not amount 
to ten, therefore is placed in tens place. 

4. Multiply 998 by 992. Aiis. 990016. 

In the above, because 2 and 8 are 10, we add I to 

99, making 100; then 100 times 99 are 9900. 
3 
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£XAM!PLI!! EiairTE£NTH. 

Mttlliply 79 by 71 ifi ft singto line. 

Here we multiply lx& *iid set down tlie^ 79 
restalt, tken we multiply tibe 7 in the mul- 71 
tiplica&d, ittereafted by 1 by the 7 Ib t^e — - 
multiplier, 7xB, which gives 56 and oom- 5609 
pletes the product 

BXAHPLE. 

Multiply 197 by 193 in a single line. 

Here we multiply 3x7 and set down the 197 
result, then we multiply the 19 in the 193 
multiplicand, increased by 1 by the 19 in ■ ■» 
the multiplier, 19x20, which gives 380 38021 
and completes the product 

EXAMPLS, 

Multiply 996 by 994 in a single line. 

Here we multiply 4x6- ahd set down 996 
the result, then we multiply the 99 in 994 

the multiplicand, increased by 1 by the 

99 in the multiplier, 99x100, which 990024 
gives 9900 and completes the product 

EXAMPLS. 

Multiply 1208 by 1202 in a sii^e line. 

Here we multiply 2x8 and set down 1208 
the result, then we multiply the 120 in 1202 
the multiplicand, increased by 1 by tto ■ ■ ■ 
120 m the multiplier, 120x121^ whi6h 1452016 
gives 14520 and completes the product. 



MtriiTIPLICATlOlf. 33 

CUAIOUS AND USEFUL C0NTBACTION8. 

To multiply any number, of two figures, by 11| 
HiJLS. — Write the sum of theji^ree between them 

1. Multiply 45 by 11 Ans.495. 
Here 4 and 5 are 9, which write between 4 4 5 

2. Multiply 34 by 11. Ans. 374 

N. B. When the sum of the two figures is over 
9, increase the left-hand figure by the 1 to carry. 

3. Multiply 87 by 11. Ans. 957. 

To square any number of 9s instantaneously, 
and without multiplying, 

Bulb. — Write down cu many 9s leu one <u there 
are 9< in the given number^ an 8, at many 0« oa 
9«, and a 1. 

4. What is the square of 9999 ? Ans. 99980001. 
Explanation. — We have four 9s in the given 

number, so we write down three 98, then an 8, 
then three Os, and a 1. 

5. Square 999999. Ans. 999998000001. 

To square any number ending in 5, 

Rule. — Omit the 5 and multiply the number j cu 

ii will then stand by the next higher number^ and 

annex 25 to the product, 

6. What is the square of 75 ? Ans. 5625. 
Explanation. — We simply say, 7 times 8 are 

56, to which we annex 25. 

7. What is the square of 95? Ans. 9025. 



TABLE OF SQUARES, 



FBOM 1 TO 104. 



1«=^ 1 


27«= 729 


53«=2809 


7<.;«= 6241 


2«= 4 


282= 784 


542=2916 


80=2= 641,0 


32= 9 


292= 841 


552=3025 


812= 6561 


4«= 16 


302= ^^ 


562^3136 


822= 6724 


5«= 25 


312= 961 


572=3249 


832= 6889 


6«= 36 


322=1024 


582=3364 


842= 7056 


7«= 49 


332=1089 


592=3481 


852= 7225 


8«= 64 


342=1156 


602=3600 


862= 7396 


9«^ 81 


352=1225 


612=3721 


872= 7569 


10«=100 


362=1296 


622=3844 


882= 7744 


n«=121 


372=1369 


632--=3969 


892= 7921 


12«=144 


382=1444 


642-4096 


902= 8X00 


132=^169 


392=1521 


652 = 4^25 


912= 8281 


14«-196 


402^1600 


662=4356 


922— 8464 


15«-225 


412-1681 


672=4489 


932= 8649 


162=^256 


422=1764 


682=4624 


942= 8836 


172-289 


432=1869 


692=4761 


952= 9025 


182=324 


442=1936 


702=4900 


962= 9216 


192=361 


452=2025 


712—5041 


972r- 9409 


202=400 


462=2116 


722 5184 


982= 9604 


212=441 


472-2209 


732=5329 


992= 9801 


222=484 


482—2304 


742-5476 


1002=10000 


232=529 


492-2401 


752-5625 


1012=10201 


242=576 


502-2500 


762-5776 


1022=10404 


252=625 


512=2601 


772=5929 


1032-10609 


262=676 


522=2704 


782 6084 


1042=10816 
-» ■ — — 



Note. — ^To become familiar with the numbers shown in 
the above table, from 1 to 25, requires but little study and 
application upon the part of the pupil, and will prove u/ 
great benefit in mathematical calculations. 
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FRACTIONS 

Are one or more of the equal parts into which a unit or 
whole thing is divided. 

All fractions express the division of units or things. 

The fractional terms are, numerator and denominator. 

The Numerator expresses the number of parts or units 
taken (it is therefore the dividend), and is written above 
the line. 

The Denominator expresses the division of the equal 
parts or units (it is therefore the divisor), and is written 
below the line. 

Fractions are written and read as follows : 

i or one-half, J or one-third, i or three-fourths. 

The Qaotient produced from dividing the numerator by 
the denominator of a fraction is its value. 

Thus, — f =-3— J^^^S— J/^9 

The value of a fraction is less than 1 when the numera- 
tor is less than the denominator, and equals or exceeds 1 
when the numerator equals or is greater than the denomi- 
nator. 

muki PRI1ICIFLS8 mmxm mcrions. 

To increase or multiply a fraction, 

Multiply the numerator or divide the denomhwUr* 

To decrease or divide a fraction, 

D-ivide the numerator or multiply the denominator. 

Multiplying or dividing both terms of a fraction by the 
same number does not change its value. 

Fractions may be reduced, added, subtracted, multi- 
plied, and divided. 

35 
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Mental Operations in Fractions. 

To square any number containing ^, as 6j, 9^, 

BULE. — Multiply the whole number hy the next 
higher whole number j and annex ^ to the product. 

Ex. 1. What is the square of 7^? Ans. &6^. 

We simply say, 7 times 8 are 56, to which wt 
add|. 

2. What will 9 J lbs. beef cost at 9^ cts. a lb.? 

3. What will 12^ yds. tape cost at 12^ cts. a yd. ? 

4. What will 5^ lbs. nails cost at 5^ cts. a lb. ? 
6. What will 11 J yds. tape cost at m cts. a yd.? 
6. What will 19^ bu. bran cost at 19 j cts. a bu.? 
Reason. — We multiply the whole number by. 

the next higher whole number, because half of any 
number taken twice and added to its square is the 
same as to multiply the given number by one moie 
than itself. The same principle will multiply any 
two like numbers together, when the sum of the 
fractions is one, as 8^ by 8|, or llf by 11|, etc 
It is obvious that to multiply any number by any 
two fractions whose sum is one, that the sum of the 
products must be the origin^'' number, and adding the 
numbev to its square is simply to multiply it by 
one more than itself; for instance, to multiply 7\ 
by 7|, we simply say, 7 times 8 are 56, and then, 
to complete the multiplication, we add, of course, 
the product of the fractions (j times | aro ^). 
making 56-*?0 the answer. 
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Where ike sum of the FracUoiu %$ Ons. 

To multiply anj two like numbers together when 
she sum of the fractions is one. 

Rttle. — Multiply the whole number by the next 
(higher whole number; after which^ add the proiiu^t 
of the fractions, 

N. B. In the following examples, the product of 
the fractions are obtained frst for convenience. 

PRACTICAL EXAMPLES FOR BUSINESS MEN. 

Multiply 3^ by 3^ in a single line. 

Here we multiply iX|) which gives -^j, 3} 
and set down the result; then we multiply 3| 

the 3 in the multiplicand, increased by 

unity, by the 3 in the multiplier, 3x4| 12^ 
which gives 12 and completes the product. 

Multiply 7^ by 7} in a single line. 

Here we multiply {X}) which gives 3^^, 7| 
and set down the result; then we multiply 7{ 

the 7 in the multiplicand, increased by unity, 

by the 7 in the multiplier, 7x8, which gives 56^ 
56, and completes the product. 

Multiply 11^ by 11) in a single line. 

Here we multiply }Xi> which gives f , and 11 1 
set down the result; then we multiply the 11 11| 

in the multiplicand, increased by unity, by 

the 11 in the multiplier, 11X12, which gives 132| 
132, and completes the product. 
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EXAMPLE. 

Multiply 16f by 16} in a single line. 

Here we multiply }X f whioh gives 2, and 16| 
set down the result, then we multiply the 16J 

16 in the multiplicand^ increased by — — 

unity by the 16 in the multiplier, 16X17, 272| 
which gives 272 and completes the product. 

EXAMPLE. 

Multiply 29} by 29} in a single line. 

Here we multiply }X} which gives }, 29} 

and set down the result, then we multiply 29} 

the 29 in the multiplicand, increased by 

unity by the 29 in the multiplier, 29 x 870} 

30, which gives 870 and completes the pro- 
duct. 

EXAMPLE. 

Multiply 999g by 999^ in a single line. 

Here we multiply ^Xfi which gives 999f 

II, and set down the result, then we 999f 

multiply the 999 in the multiplicand, — — — 
increased by* unity by the 999 in the 999000)1 
multiplier, 999x1000, which gives 
999000 and completes the product. 

Note. — ^The system of multiplication introduce^J 
in the preceding examples, applies to all numbers. 
Where the sum of the fractions is onej and the whole 
numbers are alike, or differ by onp, the learner is 
requested to study well these use^l properties of 
numbers 



MULTIPLICATION OF FRACTIOKS. 39 

Where the turn of the IVactiota i$ One. 

To multiply any two numbers whose difieience 
is one, and the sum of the fractions is one. 

Rule. — Multiply the larger number, increased by 
ONE, by the smaller number; then square the frac* 
lion of the larger number, and subtract its sgitare 
from ONE. 

PRACTICAL EXAMPLES FOR BUSINESS MEN. 

1. What will 9:^ lbs. sugar cost at 8f cts. a lb. ? 

Here we multiply 9, increased by 1, by 8, 91 

thus, 8x10 are 80, and set down the result: gi 

then from 1 we subtract the square of \, 

thus, i squared is ^, and 1 less ^ is i|. 80^ 

2. What will 8| bu. coal cost at 7-^ cts. a bu. ? 

Here we multiply 8, increased by 1, by S| 

7. thus, 7 times 9 are 63, and set down the 7| 

result ; then from 1 we subtract the square 

of }, thus, I squared is |, and 1, less ^, is {. ^ 

3. What will ll^V bu. seed cost at $10|| a bu.? 

Here we multiply 11, increased by 1, by 

10, thus, 10 times 12 are 120, and set 1^1% 

down the result; then from 1 we subtract ^O-f j 

the square of -^5, thus, ^ squared is j^^, i2Qi^ 
and 1 less ^-fy is -J^-f' 

4. How many square inches in a floor 99| in 
wiia and 98| in. long? Ana. 9800^ 
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METHOD OF OPERATION. 

EXAMPLE. 

ftlaldply 6^ by 6^ in a single line. 

Here we add 6^ j^, which gives 6} ; diis ^ 
maltiplied by the 6 in the multiplier, 6| 
6X6^) gives 39y to which we add the pro- — - 
duct of the fractions, thus ^Xi gives j^^, added 
89j^9 to 39 completes the product 

EXAMPLE. 
Multiply 11^ by 1 If in a single line. 

Here we would add ll^+f) which gives H^ 
12; this multiplied by the 11 in the multi- 11| 
plier gives 132, to which we add the product «>— 
of the fractions, thus f X^ gives -f^, which 132i^ 
added to 132 completes the product. 

EXAMPLE. 

Multiply 12^ by 12f in a single line. 

Here we add 12^-ff, which gives 13^; 12} 
this multiplied by the 12 in the multiplier, 12] 

12Xl3i, gives 159, to which add the pro- 

duct of the fractions, thus fXi gives §, 169j 
which added to 159 completes the product. 
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VHiere the Fraetions have a Like Denominator. 

To maltiply any two like numbers together, each 
of which has a fraction with a like denominator, as 
If by 4J, or 1^ by 11|, or 10| by 10^, e<c. 

Rule. — Add to the multipliecmd the fraction of 
the muUiplier^ and fnultiply this mm hy tJie whole 
number; after which^ add the product of the fractions. 

PRACTICAL EXAMPLES FOR BUSINESS MEN. 

N. B. In the following example, the sum of the tnu^ 
tlons is OVB. 

1. What will 9f lbs. beef cost at 9^ cts. a lb.? 

The sum of 9|> and {-is ten, so we simply ^1 
say, 9 times 10 are 90; then we add the __J_ 
product of the fractions, j times | are ^. 90^ 

N. B. In the following example, the sum of the frac 
iions is ku than OHS. 

2 What will 8^ yds. tape cost at Sf cts. a yd. ? 

The sum of 8} and f is 8}, so we simply ^ 

say, 8 times 8J are 70; then we add the ^ 

product of the fractions, \ times { are ^ or ^. 70{ 

N. B. In the following example, the sum of the frao* 
tions is greater than on a. 

3. What will 4f yds. cloth cost at $4| a yd.? 

The sum of 4f and | is 5{, so we simply ^| 
Bay, 4 times 5{ are 21 ; then we add the _ 
product of the fractions, ^ times f are f{. 21 }j 

N. B. Where the fractions haye different lenominaton, 
redoM them to a oommon denominator. 
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Rapid Procets of Midtiphfing Mixed Numhen, 

A valuable and usefxil rule for the accountant cd 
die practical calculations of the counting-room. 

To multiply any two numbers together, each of 
irhich involves the fraction ^, as 7^ by 9^, etc., 

Rtjle, — To the product of the tohole numbers add 
half their mm plus ^, 

EXAMPLES FOB MENTAL OPEBATXONS. 

1. What will 3^doz. eggs cost at 7^ cts. a dox.? 
Here the sum of 7,and 3 is 10, and half this 31 

sum is 5, so we simply say, 7 times 3 are 21 7| 

and 5 are 26, to which we add 4-. 

' 264 

N. B. If the sum be an odd xvumber, call it one less 

to make it even, and in such cases the fraction must be j. 

2. What will 11^ lbs. cheese cost at 9^ cts. a lb.? 

3. What will 8| yds. tape cost at 15| cts. a yd.? 

4. What will 7^ lbs. rice cost at 13^ cts. a lb.? 

5. What will 10^ bu. coal cost at 12^ cts. a bu.? 
Reason. — In explaining the above rule, we add 

half their sum because half of either number added 
to half the other would be half their sum, and we 
add ^ because ^ by ^ is ^. The same principle 
will multiply any two numbers together, each of 
which has the same fraction; for instance, if the 
fraction was ^, we would add one-third their sum ; 
if I, we would add three-fourths their sum, etc.; 
and then, to complete the multiplication, we would 
add, of course, the product of the fractions. 
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OBNERAL BULE 

Bor multiplying any two numbers together, eaeh 
of ^bich inyolves tbe same fraction. 
To the product of the whole nurnherty add the 

producf of their sum by either fraction; after whichf 

add th^ product of their fractions, 

EXAMPLES FOR MENTAL OPERATIONS. 

1. What will llf lbs. rice cost at 9f cts. a lb. 7 

Here tbe sum of 9 and 11 is 20, and tbree- nt 
fourths of this sum is 15, so we simply say, 9| 
9 times 11 are 99 and 15 are 114, to which — — 
we add the product of the fractions (^)» ^^^xk 

2. What will 7f doz. eggs cost at 8{ cts. a doz. ? 

3. What will 6f bu. coal cost at 6| cts. a bu. ? 

4. What will 45f bu. seed cost at 3| dol. a bu. ? 
5 What will 3f yds. cloth cost at 5f dol. a yd. ? 

6. A^hat will 17| ft. boards cost at 13^ cts a ft.? 

7. What will 18| lbs. butter cost at 18| cts. a lb. ? 

N. B. If the product of the sum by either frac- 
tion ia a whole number with a fraction, it is better 
to reserve the fraction until we are through with 
the whole numbers, and then add it to the product 
of the fractions ; for instance, to multiply 3j- by 7j, 
we find the sum of 7 and 3, which is 10, and one- 
fourth of this sum is 2 j ; setting the ^ down in 
Bome waste spot, we simply say, 7 times 3 are 2] 
and 2 are 23 ; then, adding the ^ to the product of 
the fractions (^^ ), gives -f^, making 23yV9 Ana. 
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Rapid Process of Multiplying all Mixed Nvmbers 
N. B. Let the Btadent remember, that this is a 
general and aniyersal rule. 

GENELAL RULB. 

To multiply any two mixed numbers together, 

1st. Multiply the whole numbers together. 

2d. Multiply the upper digit by the lower fraction, 

3d. MuUipfy the lower digit by the upper fraction. 

4th. Multiply the fractions together, 

5th. Add these FOUR products together. 

N. B. This rule is so simple, so useful, and so true that 
yretj banker, broker, merchant, and clerk should post \% 
up for reference and use. 

PRACTICAL EXAMPLES FOR BUSINESS MEI) ] 

N. B. The following method is recommended to begin- 
ners: 

Example.— Multiply 12| by 9|. ^^ 

1st We multiply the whole numbers. ^f 
2d. Multiply 12 by f and write it down. i08 
3d. Multiply 9 by | and write it down. 9 
4th. Multiply f by f and write it down. ^ 

5th. Add these four products together, ^vz 

and we have the complete result. 123^ 
N. B. When the student has became familiar 
with the above process, it is better to do the intei- 
nediate WDrk in the head, and, inbtead of setting 
down the partial products, add them in the mind 
ta you pass along, and thus proceed very ra{»dly. 
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Multiply Bi by lOJ. 

Here we simply say 10 times 8 are 80 8| 
and } of 8 is 2, making 82, and | of 10 is 10] 
2, wbich makes 84; then ^ times ^ is -^j 



making 84,^ the answer. B'i^ 

PRACTICAL BUSINESS METHOD 
For Multiplying all Mixed Numbers, - 

Merchants, grocers, and business men generally, 
in multiplying the mixed numbers that arise in 
the practical calculations of their business, only 
care about having the answer correct to the near- 
est cent; that is, they disregard the fraction. 
When it is a half cent or more, they call it an- 
other cent ; if less than half a cent, they drop it. 
And the object of the following rule is to show the 
business man the easiest and most rapid process of 
finding the product to the nearest unit of any two 
numbers, one or both of which involves a fraction. 

GENERAL RULE. 

To multiply any two numbers to the nearest unit, 

1st. Multiplt/ the whole number in the multiplicand 
by the fraction in the multiplier to the nearest unit, 

2d. Multiply the whole number in the multiplier h^ 
the fraction in the multiplicand to the nearest u/nii 

3d. Multiply the whole numbers together and add 
the three products in your mind as you proceed, 

N. B. In actual business the work can generally be 
(ione mentally for only easy fractions occur in hutineu 
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19 B. This rule is bo simple and so true, aeoording to 
all business asage, that eyery aooountant should maks 
himself perfectly familiar with its application. There 
being no such thing as a f^aotian to add in, there is 
scarcely any liability to error or mistake. By no otber 
arithmetical process can the result be obtained by 90 fev 
figures. 

EXAMr'LES FOR MENTAL OPERATION. 
EXAMPLE FIRST. 

Multiply 11^ by 8j by business method. 11 j 

Here ^ of 11 to the nearest unit is 3, and -^ of 8J 

8 to the nearest unit is 3, making 6, so we sim- — > 

ply say, 8 times 11 are 88 and 6 are 94, Ans. 94 

Rbason. — \ of 11 is nearer 8 than 2, and } of 8 is nearer 
3 than 2. Make the nearest whole numl^r the quotient. 

EXAMPLE SECOND. 

Multiply 7| by 9| by business method. 

Here J of 7 to the nearest unit is 3, and | 7| 
of 9 to the nearest unit is 7 ; then 3 plus 7 9| 

is 10, so we simply say, 9 times 7 are 63 and — 

10 are 73, Ans. 73 

EXAMPLE THIRD. 

Multiply 23-^ by 19^ by business method. 

Hero ^ of 23 to the nearest unit is 6, and 23J 
I of 19 to the nearest unit is 6 ; then 6 plus 19] 
6 is 12, BO we simply say, 19 times 23 are 

437 and 12 are 449, Ans. "^^ 

N. B. lu multiplying the whole numbers together, al 
ways use the single-line method. 
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EXAMPLX VOUBTH. 

Mnltiply 128| by 26 by business method. 
Here | of 25 to tbe nearest unit is 17, so 128} 
we simply say, 25 times 128 are 3200 and 26^ 

17 are 8217, the answer. 3217 

PRACTICAL EXAMPLES FOB BUSINESS MEN. 

1. What is the cost of 17^ lbs. sugar at 18| ots. 
per lb. ? 

Here | of 17 to the nearest unit is 13, 17| 

and ^ of 18 ; is 9 13 plus 9 is 22, so we 18j 

simply say, 18 times 17 are 306 and 22 are 

328, the answer. '^'^^ 

2. What is the cost of 11 lbs. 5 os, of butter at 
33| cts. per lb.? 

Here ^ of 11 to the nearest unit is 4, 11^ 
and ^ of 33 to the nearest unit is 10 ; 33] 

then 4 plus 10 is 14, so we simply say, 33 

times 11 are 363, and 14 are 377, Ans. ^'^'^ 

3. What is the cost of 17 doz. and 9 eggs at 
12^ ots. per doz.? 

Here ^ of 17 to the nearest unit is 9, 17^ 
and ^ of 12 is 9 ; then nine plus 9 is 18, 12^ 
so wo simply say, 12 times 17 are 204 and 

18 are 222, the answer. '^-^^ 

4. What will be the cost of l5f yds. calico at 
12| eto. per yd.? Ans. 9197. 
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Where the Multiplier is an Aliquot Part of IQO. 

MerchantB in selling goods generally make the 
price of an article some aliquot part of 100, as in 
selling sugar at 12^ cents a pound or 8 pounds 
for 1 dollar, or in selling calico for 16} cents a 
yard or 6 yards for 1 dollar, etc. And to bo- 
come familiar with all the aliquot parts of 100, so 
that you can apply them readily when occasion 
requires, is perhaps the most useful, and, at the 
same time, one of the easiest arrived at of all the 
computations the accountant must perform in the 
practical calculations of the counting-room. 

TABLE OP THE ALIQUOT PARTS OP 100 AND 1000 

N. B. Most of these are used in business. 

12^ is I part of 100. 8^ is ^ part of 100. 

25 is } or i of 100. 16} is ^ or J of 100. 

371 ^s f part of 100. 33 1 is ^4 or i of 100. 

50 is I or 1 of 100. 66} is ^ or { of 100. 

62^ is I part of 100. 83^ is (} or f of 100. 

75 is f or i of 100. 125 is } part of 1000. 

87i is i part of 100. 250 is | or J of 1000. 
H is A part of 100. 37S is | part of 1000. 

18| is ^ part of 100. 625 is f part of 1000. 

31 J is A part of 100. 875 is | part of 1000. 

To multiply by an aliquot part of 100, 

Rule. — Add two ciphers to the multiplicand^ then 
take tsich part of it as the multiplier is part of 100. 

N B. If the multiplicand is a mixed number leduct 
the fraction to a decimal of two places before diyiding. 



(X)IINTING-ROOM EXERCISES. 



Examples.— 1. Mnltiply 424 by 25. 

As 25 = J of 100, divide 42400 by 4 = 10600. 

M. B. If th* mnUlpUasnd ia it miied nnmbar, ndaos th« 
RMtioD (a a dMlmsl of two plHei bsfara dWlding. 

2. Give the cost of la^yda, cloth @I8|c.peryd. 
Process. — 12J = J; changing 18| to a decimal, 

tre have 18.75 -i- 8 = |2.34|. 

Nat«.— Aliquot parti ma; b* oanTanientl; and whaa tb« mnl< 
tiplisr li bnt little more or I«e than an aliquot part. 

3. Multiply 24 by llf. 

Ifit Multiply 24 by 16f (the one-sixth of 100) 
Thus 24 X 16| = 2400 + 6 = 400 
As n| = 16^ + 1 multiply 24 by 1 =_24 
H«nce 24 x 1T| = the two products, 434 
6 49 
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3. To multiply any number by 125 add three 
ciphers, and divide by 8. 

Multiply 3467 by 125. Product, 433376. 

8 )3467000 
433375 

Note.— By annexing tbree ciphers the nnmber is in- 
creased one thousand times; and by dividing by 8^ the 
quotient will be only one-eighth of 1000, tliat is 125 tunes. 

4. To multiply any number by 16 J add two 
ciphers, and divide by 6. 

Multiply 3768 by 16*. Product, 62800. 

6 )376800 
62800 

5. To multiply any number by 1661 add three 
ciphers, and divide by 6. 

Multiply 7875 by 166*. Product, 1312500. 

6 )7875000 
1312500 

6. To multiply any number by 33J add two 
ciphers, and divide by 3. 

Multiply 9879 by 33 J. Product, 329300. 

3 )987900 
829300 
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Rationals. — Ab in the last case, by annexing 
two ciphers, we increase the multiplicand one hun- 
dred times ; and by dividing the number by 3, we 
only increase the multiplicand thirty-three and 
one-third times, because 33^ is one-third of 100. 

4. To multiply any number by 333^ add throe 
ciphers, and divide by 3. 

Multiply 4797 by 333|. Product, 1599000. 

3)4797000 

1599000 

5. To multiply any number by 6} add two ci- 
phers, and divide by 15 ; or add one cipher and 
multiply by f . 

Multiply 1566 by 6f . 

15)156600 

10440 First method. 

15660 
2 

3)31320 

10440 Second method. 

6. To multiply any nuirber by 66f add three 
ciphers, and divide by 15 ; or add two ciphers and 
multiply by }. 
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Multiply 3663 by 66|. 

15)3663000 

244200 First method. 

866800 
8 



3)732600 

244200 Second method. 

7. To multiply any number by 8J add two ci- 
phers, and divide by 12. 

Multiply 2889 by 8}. Product, 24075. 

12)288900 

24075 

8. To multiply any number by 83^ add thre« 
ciphers, and divide by 12. 

Multiply 7695 by 83^, Product, 641250. 

12)7695000 

641250 

9. To multiply any number by 6} add t^« oi 
phers, and divide by 16 or its Actors — 4X^- 

Multiply 7696 by 6^. Product, 48100. 

4)769600 

4)192400 

48100 



DIVISION OF FRACTIONS, 

WITH AKALVSIS, 

Aa the base of all numbers, whether whole or 
fraotiouftl, are of the same value, invertiDg any 
Dumber simply demonstrates the number of 
times it is coDtained in a single unit. 

As the unit takes the place of the numl>er, 
80 must the numlwr take the place of the untL 

Example 1. — Divide 6 by 7. Ans. f. 
By inverting the divisor we find J, |; now if 7 
ia contained in one unit ^ of one time, it is con- 
tained in 6, NX times f, or f Ane. 

Example 2. — Divide 5 by j. Arts. 6i. 
I is contained in a unit f times, thereiure it is 
contained in f ; f X3=Vi orCi Jfl». 
53 
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Example 3. — ^Divide 8} by }. Ana, Hi. 

By inverting i we have |, the number of times 
it is contained in a unit ; therefore it is contained 
8}, 8J times I or VX3-=%® or ll§=lli Ann, 
(Note. 8JX|«VorlU.) 

Example 4. — Divide 6i by 3. Ana. 2i. 

As 8 is contained in a unit i of one time, 6} is 
contained 6} times i, or thus, 

\j3^3«yX*«=V or 2i Ana. 

Rule. — To aaeertain the number of timea the 
diviaor ia contained in a unit, invert tJie dimaor 
and muttiply by the unita in the dividend. 

Example 5. — Divide 3 by 4. Ana. 5\. 

Solution. — 4 ^s contained in a unit J times, there- 
fore it is contained in 3, 3 times J or ^j =5i Ana. 

Note. — Inverting the divisor shows how often it is 
contained in a unit, and multiplying this number by the 
dividend gives the quotient of all examples in 

DIVISION OF FRACTIONS. 

Example 6. — ^Divide J by }. Ans. ^. 

SohUion. — i is contained in a unit 4 times, 
therefore it is contained in j, 5 of 4 times, or 
I times Ana. 

Example 7. — ^Divide } of § by | of}. 

StatemenL i of i . 

J of J"* 

Note. — Simply reject or cancel factors in the dividend 
and divisor, Uiwi you have i us the (ptotient. 



^ 
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Example 8.— Divide i of * of | by A o^l ^^t 

Ut StaienierU.-i of « of f | Sff l°/^A"^^p W 

a ^i. 4 ^ /. 5 >■ tors ana we nave lor 

2d StatenienL — 

By boxing thel ' ;; '' L^j ^^ 2^1^ .in*. 
denominators. ■ ■ i» la 




Rule.— iJe/ec< or caned fadan eonimon to the 

divisor and dividend. Multiply the remaining 

teitris bettoeen lines (or in9lde the box) together 

for the desired denominator; and the tei^ms above 

and below the lines (or outside the box) for Vie 

desired numerator, 

KOTB. — The above rule is commended as the most sim- 
ple one devised for the division of fractions. 

Example 9.— Divide i of g by | of i. 

The application of the above rule to Example 
9 produces the following statement, so simple 
that it can readily be understood by the most 
ordinary pupil. 

Draw a figure of four sided, representing a 
boX| then wnte the example as follows : 

82 
5 2 



^ggorf. 
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The numerator of the fraction will be, found 
outside the box, which, multiplied together, will 
give the desired numerator, thus, 
3X2X5X2 = 60 

The denominator will be found upon 
the inside of the box, which, multiplied 
together, will give the desired denomi- 
nator, thus, 4X5X4X1 = 80 

Note. When factors are common to each other a1wa7S 
take advantage of cancellation. 

An investigation of our new method of treating 

the division of fractions will prove, no doubt, to be 

the most simple and practical ever yet devised. 

MULITIPLICATION AND DIVISION. 

To multiply i, is to take the multiplicand } of 
otie time; that is, take i of it, or divide it by 2. 

To multiply by i, take a third of the multipli- 
cand, that is, divide it by 3. 

To multiply by J, take J first, and multiply 
that by 2; or, multiply by 2 first, and divide the 
product by 3. 

Example, — ^If 1 cord of wood cost $6.00, 
what will be the cost of J of a cord? 

&/ti<U)U,— $6.00X l=$4.50 
3 

1800-^4= 4.50 

What will i of a cord cost? 

{XJ=!-^?=$2.00 



I 
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SXAMPLBS. 
1. What will 360 barrels of flour come to at ^ 
lollarB a barrel. At 1 dollar a barrel it would bo 860 
dollars ; at 5^ dollars, it would be &^ Hmet a$ muck, 

360 

6 times, 1800 

^ of a time, 90 

Am. $1890 

Before we attempt to divide by a mixed number, 
suoh as 2^, 3^, 5f , eto., we must explain, or rather 
observe the principle of division, namely: Thai 
the quotient will he the eame if we multiply the dvoi' 
dend and divisor hy the same number. Thus 24 
divided by 8, gives three for a quotient. Now, if 
we double 24 and 8, or multiply them by any num- 
ber wnatever, ana then divide, we shall still have 3 
for a quotient. 16)48(3 ; 32)96(3, eto. 

Now, suppose we have 22 to be divided by 6^ ; 
we may double both these numbers, and thus be 
clear of the fraction, and have the same quotient. 
5^)22(4 is the same as 11)44(4. 

How many times is 1} contained in 12? Ans, 
Just as many times as 6 is contained in 48. The 
5 is 4 times 1^, and 48 is 4 times 12. From these 
observations, we draw the following rule for divid- 
ing by a mixed mmher. 



58 ORTON &, Sadler's calgulatob. 

BuLE.— -ift^jpZy ike'Vaihole wmiher ly the hwe^ 
tenn of the fraction; add the wj^per term to the pro^ 
duct far a divisor ; then muUiply the dividend by 
the lower term of thefractionj a/nd then divide. 

How many times is 1| contained in 36? An$. 
30 times. 

N. B. If we multiply botli these numbers by 5, 
they will have the same relation as before, and a 
quotient is nothing but a relation between two 
numbers. After multiplication, the numbers may 
be considered as having the denomination of fifths. 

How many times is ^ contained in 12 7 Ans, 48 
times. 

One-fourth multiplied by 4, gives 1 ; 12, multi- 
plied by 4, gives 48. Now, 1 in 48 is contained 4Q 
times. 

Divide 132 by 2^. Ave. 48. 

Divide 121 by 15^. Ans. 8 

How many times is f contained in 3 ? Jju. 4 
times. 

By a little attention to the relation of numbers, 
we may often contract operations in multiplication. 
A dead uniformity of operation in all cases indi- 
cates a mechanical and not a scientific knowledge 
of numbers. As a uniform principle, it is much 
easier to multiply by the smaU numbers, 2, 3, i^ 
6, than by 7, 8. 9. 
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The greater portion of aU arithmetical calcu- 
lations, as applied to every-day business transao- 
tionSy being based upon percentage, it is important 
that the foregoing principles and illustrations be 
thoroughly mastered. 

Percentage is the process of computing by the 
hundred. 

Per cent, or rate per cent., means by the hun- 
dred, and is represented by the character % in- 
stead of being written thus, 5%, 20%, 100%. 
Any % less than 1 %, can be written in the form 
of a fraction, thus, }%, 1%^ or expressed deci- 
mally, thus, .002%, .0025%. 

THB FIVIS FACTS 

To be considered in percentage are : 

Id. The Base. 2d. The Bate. Sd. The Per- 
centage. Ath. The Amount. 5ih. The Difference. 

The Base — Is the number upon which the 
Percentage is calculated. 

The Bate — Ja the number denoting the per 
cent, (or hundredths) of the Base taken, and is 
always used as the multiplier. 

59 
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The Percentage — Is the sum (in hundredths) 
obtained from multiplying the Base by the Rate, 

The Amount — Is the Base increased by add- 
ing the Percentage, 

The Difference — ^Is the Base diminished by 
8ubtra>eting the Percentage, 

APPLICATION OF PERCENTAGE. 
Given — The Base and Rate. 
To Find — l^he Percentage, 
Rule I. — Multiply the Base by the Rate, ex- 
pressed decimally, and point off two places from 

the right, 

PROBLEM. 

What is 9% (or the percentage) of $800?— 

TV. Base, $800. Multiply by the rata 

rrocess. Rate, .09 . 

BxR= Percentage, $72.00— Point off two figures 
from the right, and the result is the per cent. $72. 

Given— The Base and Rate, 

To Find — The Amount, 

Rule II. — To the Base add the Percentage. 

PROBLEM. 

What is the amount of $800, increased 9% ? 
p. Base, $800. Plus the Percentage. 

jrrocess, percentage, 72. Obtained under Rule I. 

B+P= Amount, $872. 
6 
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Given — The Base and Rate, 
To Find — The Difference. 
Rule III. — From the Base subtract the Per- 
centage. 

PROBLEM. 

What is the Difference (or proceeds) of $800, 

less 9%? 

TV. Base, $800. Minus the Percentage. 

rtocesa. Percentage , 72. Obtemed under Bole I. 

B— P=:Difference, $728.— or Proceeds. 



Given — The Base and Pereertlage, 

To FuTD—The Bate. 

Rule IV. — Divide the Percentage by the 

Base, expressed decimaUy. 

Note. — ^When cent» «re not shorni in the percentage 
add two ciphers. 

problem. 

Bought of W. H. Sadler, invoice of Orton's 
Lightning Calculators, for $850, and sold them at a 
profit of $297.50— what % did I make? Ans. 35%. 

Process, — ^Percentage divided by the Base. 
Base, $850. Percentage, $297.50. P-5-B=Rate. 

Base. PoveDtage. Rate. 

850)297.50(35% 
2550 

4250 
4250 
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Given — Rate and Percentage. 
To Fntn—The Base, 

Rule V. — Divide the Percentage by the 
Rate. 

Note. — ^When cents are not shown in the percentage 
annex two ciphers. 

PEOBLEM. 

Sold William Callen, Jr., invoice of Orton'a 
Lightning Calculators, upon which I gained 
$297.50. Ascertaining my profit to be Bd% — 
what was the amount or cost ? Ana. $850. 

Process. — ^Percentage divided by the rate. 
Percentage, $297.50. Rate, 35%. P-T-R=:Base. 

Bate. Pereentage. Bmis. 

35)297.50(850. 
280 

175 
175 





GiVBS-^Amount and Bate. 
To Find — The Base. 

Rule VI. — Divide the Amount hy 100, 
added to the Rate. 

Note. — ^When cents are not shown in the amount annes 
two ciphers. 

PROBLEM. 

Sold John G. Scouten, invoice of Orton's 
Lightning Calculators, amounting to $1147.50, 
and made a profit of 35%. What did the books 
cost? Alls. $850. 
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Process. — ^Amount divided by 100 plus the 
rate. 

Amount, $1147.50. Rate, 35%. 100 in- 
creased by the rate 35«1.35. 

Rate. Amount Baso or Cost 

1.35)1147.50(850 
1080 

675 
675 
A-*-100+R=Baae. 



Given — The Difference and Rate. 
To Find— TAe Base. 

EuLE VII. — Divide the Amount by 100 less 
the Rate. 

Note. — When cents are not shown in the diSerenoe 
annex two ciphers. 

PROBLEM. 

Invoice of Orton's Lightning Calculators sold 
William David, were damaged by water, and he 
was compelled to sell them for $552.50, thereby 
losing 35%. What did they cost? Am. $850. 

Process. — ^Difference divided by 100 less the 
rate. 

Difference, $552.50. Rate, 35%. 100 less the 
rate 35ss65. 

Rate. Dlfferenco. Base or Coot 

65)552.50(850. 
520 

325 
325 
D-7-1.00— R=:=Base. q 



PEOPrr AND LOSS 
Are terms denotiDg the gain or logs arlgiDg &om 
biuinesa tnmBactioDS. 

The preoediug Rules under percoDtage are 
Bpecially adapted to the majority of business 
trausactioDs ; we therefore call attention to their 
application : 

Capital or CW is treated as the Bow. 

Per cent. (%) of profit or loss is treated aa 
tiieHate. 

Stun Chined or Lost is treated as the Per- 
eentage. 

Selling Price is treated as the AmownL 

Coat, lets Uie Lout, is treated as the Difference. 
65 
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SHORT METHODS in MERCHANDISING. 

When the Bate is an AUqtiot part of $1.00 or 
100, instead of followiDg Evle I. of Percentage 
the labor will be greatly abridged by applying 
the short method, as explained on page 48. 

Note. — Aliquot parts of a number are such whole or 
mixed numbers as will divide it without a remainder. 
Thus 2^ 2ht 3^, and 5 are aliquot parts of 10, being con- 
tained in it 5, 4, 3f and 2 times. 

TABLE OF ALIQUOT PARTS. 









100 




ITon 


1 ft. 




Aliquot part* of 


1 


10 


or 


1000 


of 


or 


1 A. 




H 


6 


$1.00 




20001b. 


1 doz. 




One half is. . . . 


60 


500 


1000 


6 


80sq. rd. 


One third is. . 


'A 


3K 


83*4 


33S% 


66«% 


4 




One fourth is. . 


^ 


2H 


25 


250 


500 


3 


40sq.Td. 


One fifth is 


i 


2 


20 


200 


.400 




32 *• 


One sixth is. . 


% 


1% 


1^ 


1«6% 


883H 


2 




One eighth is. 


H 


M 


12>4 


126 


250 




20 sq. rd. 


One tenth is . . 


^ 


1 


10 


100 


200 




16 - 


One twelfth is 


tV 




«% 


83Vi 




I 




etc. 

















Example.— Multiply 843 X 83J. 

Process. — Since 83} is ^^ of 1000, 83} times 
any number is j\ of 1000 times that number. 
Therefore, to multiply 843 by 83} we simply 
multiply 843 by 1000, and divide the product by 
12, the quotietit will be the required product thus: 

843 X 1000 = 843C00 -*- 12 « 70250. 
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Is the sum paid for the use of monqr. 

Simple LUerest is iBtereston the principal only. 

AnntuU Interest is simple interest on the prin- 
cipaly and on each year's interest from the date 
of its accruing until paid. 

Compound Interest is interest allowed on inter- 
est and principal combined. 



Calculations in componnd interest may be abridged 
by use of tables on page 209. 

Note. — Interest may be compounded and added to the 
principal annually, semi-annually, or quarterly, as per 
agreement between lender and borrower. 

Adcurate Interest is interest calculated on the 
basis of 365 days to the year. It is reckoned 
by the usual methods, aud ^^^ of the sum de- 
ducted, except in case of leap year when ^|^ of 
the interest is subtracted. 

Legal Interest is the rate fixed according to law. 

Usury is when a higher rate of interest is 
paid than is sanctioned by law. 
NoTB.— See pages 297-208. 

The Principal is the sum in. use and upon 
which interest is paid. 

* For a better understanding of the practical calcula- 
tions of interesti the author rerers to other portions of this 
work. 
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The Bate of IrUereit U the price paid for the 
Use of one dollar. 

The Amount is the principal with the accrued 
interest added. 

As in Percentage there are five &cts to be 
considered, viz. : 

Prindpaly Raie per annum, Interest, Time 
and Amount, 

APPLICATION OF PERCENTAGE. 

The Principal is treated as the Base, 

The Bate, or price paid per annum, is treated 
as the Bate. 

The Interest is treated as the Percentage. 

The Principal and Interest is treated as the 
Amount 

The Time is an additional elem^it in Interest. 

Given — Principal, Bale, and Tims (in day«). 
To Find — The Interest at any rate per cent 
Rule I. — ^Time in days. Multiply the Prin- 
cipal by the Rate, and the product by the time 
{expressed in days) ; then divide the result by 36 
cmd the quotient ioill be the Interest in mills, 
or r^js of $1.00. 

Given — Prindpaly Bate, and Time (in months). 
To Find — The Interest at any rate per cent 
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BuLE 11.^ — Time in months. Midtiply the 
Principal by the Rate, and the product by the 
Time {number of months); divide ths remUt by 
12, and the qiiotient wUl be the Interest ia 
cente, or yj^ of $1.00. 

Given —iViJicipa/, Rate, and Time (in years). 

To Find — The Interest at any rate per cent 

Rule III. — Time in years. Multiply the 

Principal by the Rate, and the product by the 

Time (nurnber of years), the result wiU be the 

Interest in cents, or ^\j^ of $1.00. 

Note. — ^The above rules are not specially recommended 
for general basiness use, but are here presented to call 
attention to the principle (percentage) upon which all in- 
terest calculations are Daseu. 

For Short Methods and Practical every-day 
rules the author refers to the portion of this 
work devoted exclusively to interest calculations. 

Given — The Principal, RaJte, and Time. 

To Find — The Interest and Amount. 

Rule. — Caicvlate the Interest for the Time 
ai the -stated Rate, and add to the Principal, 
the product wiU be the Amount. 

Example. — ^Whafc will $1000 amount to, in- 
vested for 8 months at 7% interest? 

P X R X T -*- 12 « Interest. 
Principal, $1000 + 46.67 « $1046.67 Amount., 
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Procew.— Priucipal, 1000 X Rate, 7%. 

07 

7000 X Time in months. 

8 

12)66000 Product-^12=Intereflt 
$46;666 [$46.67. 



Given — TJie Prindpaly Interest, and Time. 

To Find— T^ Rale. 

BuLE. — Divide the staled Interest by the in- 
terest on the Principal, /rwiAe Time caladcUed 
flil% per annum, the quotient will be the Bate. 

If $5000, invested for 1 year and 6 months, 
gains $525 — what is the rate ? Ana. 7 %. 

iVocew.— Principal, $5000 X Bate, 11%, for 
1 year and 6 months ==$75. Interest at 1 % — 
Stated Interest divided by $75=Bthe Bate. 

staked Int 

Interest for time @ 1%«$75)525(7% Bate. 

525 



Given — The Rate, Tim^, and Interest. 

To Find— rAe Principal. 

BuLE. — Divide the stated Interest by tJie in- 
terest on one dollar for the stated Time, at Uie 
stated Bate. 

Note.— When oents are shown ia the interest annex 
two, and imr miUs three ciphers. 
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Example. — What principal will gain $525 
interest in 1 year and 6 months, at 7 ^, 

Process. — Interest on $1.00 for 1 year and 6 
months, is .105, or lOi cents. 

stated Int . 

Interest on $1.00«.105)625000(5000 Principal. 

525 

000 



Given — The Rate, lYmie, and Amount 

To Find — The Principal. 

Rule. — Didde the Amount by 100, phis the 
interest on one dollar for the stated Time, at the 
stated Bate. 

NoTB. — ^When cents are sbown in the interest annex 
two, and for mills three ciphers. 

Example. — What principal will amount to 
$5525, in 1 year and 6 montns, at 7% f 

Process. — Interest on $1.00 for 1 year and 6 
months, at 7 % =.105, or 10 i cents. 

100+ .105= 1.105)$525.000(5000 Principal. 

525 

000 



Given — PrincipeU, Raie, and Interest. 

To Find— r/i6 Time. 

Rule. — Divide the stated Interest by the 
interest on the Principal, for one year, at the 
stated Rate. 
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. NOTB.^-The integer or whole number in the quotient 
will be the time in years. For months, multiply the deci- 
mal or remainder by 12, and divide as before, the ouotlent 
will be the time in months. For days, multiply tne deci- 
mal or remainder in months by 30, and diviae again, t^be 
quotient will be the time in days. 

Example. — In what time will $5000 amount 
to $5455? 

Process, — Principal, $5000. Interest 1 year 
at 6% =$300. 

Stated Interest, $455-T-300=Time, 1 year, 6 
months, 6 days. 

300)455(1 year. 
300. 

155 
12 



300)1860(a months. 
1800 

60 

3a 



300)1800(6 days. 
1800 



TEST EXAMPLE. 

In^hat time will $3000, at 7%, amount to 
$3570.50? Ans. 2 years, 8 months, 18 days. 

Note. — When cents are shown in the stated interest 
annex two ciphers to the interest on the principal for one 
ye£(r, providing cents are not shown, and vice versa. 



DISCOUNTS 




Is the percentage off or allowance made for the 
payment of money before maturity. 

COMMERCIAL DISCOUNT. 

In this connection the term discount is used 
without reference to time. It is the sum or per- 
centage deducted from the Lid or asking price 
of goods. 

It is the allowance or deductions made from 
Invoices or Bills purchased, in consideration for 

prompt or cash payment. 

Note. — Certain goods usually sold on credit may be 
bought for less price, providing cash settlements are made. 
The sum or abatement from the credit price or terms, 
such as, 2\f 5, or 6% off, is termed discount. 

Again, on various classes of articles the retail price is 
fixed by the publisher or manufacturer, and certain de- 
ductions are allowed to importers or wholesale buyers, 
which is given in the form of a per cent, off, such as, 25, 33i, 
and 40%, with further allowances for Net Cash payment. 

Net Price of an article is the selling or asking 
price, less the discount. 

Net Proceeds, or cash value of a bill, is its face 
with the discount deducted. 

APPLICATION OP THE RULE of PERCENTAGE 

Base — The selling price or face of bill. 
JRafe — The rate per cent, of deduction. 
Percentage — The discount or amount of de- 
duction. ,. ,jn 
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Rule I. — Mxdtiply the selling price or face of 
the hill by the rate per cent, of deduction, and the 
product will be the. Commercial discount 

Rule II. — From the selling price or face of the 

bill deduct the commercial discount^ and the differ- 

ence will be the Net Price, Cash Value, or Net 

Proceeds, 

Note.— The practical application of the above rules 
has, previously) been so lully illustrated that examples 
here are not deemed necessary. 

TBUE DISCOUNT 

Is the difference between the face of the debt 

and its present worth or value, therefore it is 

evidently the interest on the present worth from 

date to the time of maturity. 

Note.— -Every debt or note due at some future time, 
without interest, has some existing value noiVf and that 
value is termed Present Worth ; therefore, 

Present WorfJi is such a sura as being placed 
at interest to the date of maturity as will 
amount to the stated debt. 

APPLICATION OF PEBCENTAGE. 

Hie P-esent Worth is treated as the Base. 
The Debt or Face of Bill is treated as the 
Aviount 

The True Discount is treated as the Difference. 
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TO ASCERTAIN THE PRESENT WORTH. 

Rule. — Divide the amount of the debt or face 
of bill by 100 plus the inlered on $1.00 for the 
given time, at the stated rate. 

Note. — When cents are shown in the interest annex 
two, for mills three, ciphers, to the debt or bill. 

TO ASCERTAIN THE TRUE DISCOUNT. 

Rule. — From the debt or face of bill subtract 
the present worth. 

Example. — What is the present worth of 
8618— Note due in 6 months, at 6% ? 

Process. — Int. on $1.00 6 raos. @ 6% is .03 

.03+ 100=1.03)618.00(600.— Present worth. 

618 

00 
618 -600=: 18.— True discount. 

Proof— LOO X 600 =$600. 
618—600= 18. 



Face of note, $618. 
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BANK DISCOUNT 

Is the Interest paid in advance, or deducted from 

the face of a note or tiuie draft. 

Note. — Should the pa])er offered for discount bear inter- 
est, bank discount is the interest on the amount due at 
maturity instead of on the face. In discounting, the time 
is reckoned by days, and the basis of calculation 360 days 
to the year. In discounting paper, banks include the 
day on which the note is discounted and the day on which 
it matures. 

Discount is the sum deducted from the face of 
a note or acceptance, which is the interest for the 
number of days from date of discount to maturity. 

Proceeds is the sum given or amount of the 
note or acceptance, discounted, less the interest. 

Maturity of a note is the time or date it be- 
comes due, including days of grace. 

Days of Grace are the three days allowed by 
law for payment, after the expiration of the time 
specified in thfe note. 

Protest is the formal legal notice made by a 

Notary Public, notifying thecaaker and endorsers 

of the non-acceptance or payment of paper for 

which they are held liable. 

Note. — A protest for non-payment must be made on 
the last of three days of grace, unless that da^ should 
occur on Sunday, or legally authorized holiday, m which 
case protest must be made on the day previous. 

Non-Protest — In case of non-protest wherein 
there are endorsers to commercial paper, they are 
legally released, and the holder can only look to 
the maker for payment. 

Protest Waived, — Consent of drawera or en- 
dorsers to hold themselves responsible for pay- 
ment without the necessity of protest. 
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The rate of commiBuon or brokerage in gene- 
rality of cases is established by custom, ranging 
from i% to 7%. A commission merchnut 
generally gets 21% fur selling, aad anaddtlioual 
2i% if he guarantees the payueot. 

Cbnmiisaion — la the sum paid by the principal 
to an agent for selling goou^. or property, or col- 
lecting money. 

G)imffiimeiit — Goods sent to a commission 
merchant to be sold. 

Catiiigiior — The party sending the goods, or 
shipper. 

77 
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Ckmdgnee — ^The party to wbom the goods are 
sent. 

Proceeds — The sum remaining after all ex- 
penses are paid. 

Account Saks — Consignees' written statement 
to the consignor, showing at what price the goods 
were sold, the expenses, and the net proceeds. 

Ouarantee — Pledge or security given by the 
commission merchant for all goods sold on credit. 

Broker — One who sells or purchases goods, 
stock, etc., by direction of another, without hav- 
ing them in his possession. 

Brokerage— The sum paid a broker for his 
services. 

The principles and workings of percentage 
involved in commission and brokerage are the 
same as those heretofore treated. 

CORRESPONDING TERMS. 

The Base is the amount of sales, investments^ 
or collecting. 
The Bate is the per cent, allowed for services. 
The Percentage is the Commission or Brokerage, 
The Amount or Difference is the Net Proceeds, 

Rule I. — To find the Commission or Broker^ 
age, multiply the Base by the Rate, 
9 
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BtJLE II. — To find the Rate, divide the Comr 
miaaian by the Base, 

Rule III. — To find the Base, divide the Oom- 
mission by the Rate. 

Note. — ^Wherein a certain aum is supplied a broker for 
investment or purchases, from which tne pay for his com- 
mission is to be taken ; commission on his own commission 
not allowed, we have the following 

Rule. — Divide the sum supplied by 100 plus 
the rate % of commission, the quotient will be the 
Net Proceeds; this sum subtracted from the Amount 
xviU give the Commission, 

Example. — James G. Moulton remits a 
broker $10,000 with instructions to invest in 
cotton, his commission, 2i%, which is to be de- 
ducted — ^what is the amount of cotton pur- 
chased? What is his commission? 

Working amount to be invested, «= 100 % 
Commission on sum, ss 2^ 

Total on purchase, =» 102i% 

Sum famished, $10,000-^1. 025= $9756.10 Inv. 
$10,000—9756.10=243.90 Commission. 
$9756.10 X. 025= 243.90 Commission. 

TEST EXAMPLE. 

How many bushels of corn cap be purchased 
for $3485 — the market price being 68 cents per 
bushel, and your agent's commission for pur- 
chasing 2i % ? Ans. 5000 bushels. 
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I3 a contract issued by companies, wherein they 
agree for a certain consideration to indemnify 
the owner or holder of certain property against 
loss or damage by fire or shipwreck, etc. 

The UndervrrUer is the Insurance Agent who 
acts for the company. 

The Insured is the party asking for protection, 
and in whose favor the' policy is issued. 

The Policy is the written contract issued by 
the company, describing the property, amount 
of risk, and conditions of indemnity. 

The Bate or per cent of Premium is the cost 
of $100 of insurance. 

The Premium is the amount paid the com- 
pany for insurance, and is generally calculated 
at a certain per cent, on the amount of insurance. 

PERCENTAGE AS APPLIED TO INSURANCE. 

The Amount is treated as the Base, 

The per cent of Premium is treated as the Rate, 

The Premium is treated as the Percentage, 

Given — Amount of Insuraruse and Bate, 

To Find — TJie Premium, 

Rule. — Amount X % the Bate = Premium. 

Given — Premium and Bate of Insurance. 
To Find — The Amount. 
Rule. — Premium expressed in cents -r- by the 
Bate SB Am.ount. 

Given — Ammint and Premium. 

To Find— TAe Bate. 

Rule. — Premium expressed in cents -r- by the 

Amount =b Bate, 
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INVESTMENTS. 

CAPITAL AND STOCKS. 

C-pital is money iuvestetl iu buaineaa or private 
CDterprisea, conducted uuder individual or co- 
partiiership management. 

Capital Stock ia money or property invested 
by suodry persons iu manufacturing, railroading, 
banking, etc, and is generally divided into cer- 
tificates or shares of $100 each. 

The management of such enterprises is con- 
(rolled by a Board of Directors, from among 
whose number executive officers are elected or 
appointed. 
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Certificates of Stock are official documents 
issued by the corporation or company, represent- 
ing a certain number of shares of the joint capi 
tal to which the holder is entitled. 

The Par Value of stocks is the sum or nomi- 
nal value for which they were issued, as expressed 
on their face. 

The Market Value is the sum for which they 
can be sold. 

Stocks are at Par when their market value is 
the same as their face. 

Stocks are below Par when their market value 
is less than their face. 

Stocks are above Par when their market value 
is in excess of their face value. 

Note. — Shares representing $100 each, when qaoted at 
$100, are worth par ; when at $110 or over $100 are abov6 
par^ and when at $90 or less than $100 are below par. 

Market quotations of stocks are generally quoted at a 
certain per cent, above or below the par value. 

The value of stocks depend upon the success and pros- 
peritv of the business they represent, and per cent of 
dividfend declared. 

Assessment is the sum called for from the 
stockholders to make up any deficiency or losses 
that may arise in conducting the business. 

Dividend is the sum paid the stockholders, 
and is a division of the profits of the company. 

Assessments and Dividends are calculated upon 
a certain per cent, of the par value of the stock. 
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Brokerage. — The party buying and selling 
stocks is called a Broker or Stock Jobber, and 
the compensation received for his services is 
termed Brokerage. The usual rate of brokerage 
is i to i per cent, of the par value of stock pur- 
chased or sold. 

PERCENTAGE. 

The majority of business transactions that 
arise in connection with stocks may be readily 
calculated by applying the principles of percent- 
age heretofore shown, as an examination of the 
following illustrations will show : 

To ascertain the Cost, including Brokerage. 

Rule. — To the market value of one share add 
the brokerage, and multiply by the number of shares. 

Example. — What will 100 shares of Balti- 
more & Ohio Railroad stock cost, market value 
1271, brokerage J%? 

PROCESS. 

1275< (Cost of 1 share) + }/^ (Brokerage) = 127>^ Cost of 1 share. 
\%1\iX'^Wi (Number of shares,) =$1^,750 Cost. 



To ascertain the number of Shares. 

Rule. — To the market value of one share ada 
the brokerage (if any), and divide the sum to be 
invested by the amount thus obtained. 
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Example. — How many shares of Baltimore 
& Ohio Railroad stock can be purchased for 
$12,750? Market value 1271, brokerage i%. 
Ans. 100 shares. 

PROCESS. 

127% (>Iarket tkIuc) + V^ (Brokerage) =» 127U Cost of 1 share. 
512,750 ^ 127 >^ = 100 Shares. 



To ascertain amount of iNVESTMEirr. 

Rule; — Divide the stated income by the income 
on one share (which will give the number of 
shares required). Multiply the number of shares 
by the cost per share, and the product will be the 
required investment. 

Example. — How much capital must be invest- 
ed in New York Central Railroad stocks @ 110, 
which pay semi-annual dividends of 6 %, to realize 
an income of $900 per annum ? Ans, $8250. 

PROCESS. 

9000 (Desired income) -^ $12 (Income on 1 share) =a75 No. of shares. 
IlIO (Cost of 1 share) X 75 (Number of shares) « $8250 Investment. 



To asceiiain the Rate % of income realized 
from investments. 

Rule. — Divide the annual dividend or income 
on one share by the cost per share. 

Example. — If Railroad shares paying annual 
dividends of 10% command a premium of 25% 
— what per cent, of income will be realized from 
investiug in said shares? Ans, S%. 
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PROCESS. 
910 (Income ftom 1 share) -»- 1^.26 (Ccet of 1 AMt)^^ 



To ascertain at what pince docha must be bought 
to produce a certain Income. 

Rule. — Divide the dividend or income on one 
share by the desired rate of interest or income. 

Example I. — ^What amount of premium must 
stocks bring, paying annual divioends of 12%, 
to net 9% income to the investor? Ans, ZZi% 
Premium. 

PROCESS. 

$12 (Income fh)m 1 8hare)^-9^ (Heq. int)s=$lSS}^ Value of 1 share. 
ISS^g— 100 Par Talues=83>^ Premium. 

Example II. — At what price must stock pro- 
ducing annual dividends of 6% be bought so as 
to net the investor 9%. Ans, 3Bh% discount. 

PROCESS. 

$6 (Income from 1 8haro)-(-9)( (Req. int.)=sf66^ Value of 1 share. 
#100 (Par value of 1 8hare>--66^ (Market value)i«33>^ DIscouuL 



TEST EXAMPLE. 



At what price must stock of the par value of 
$50 per share, which pays annual dividends of 
$3 per share, be bought to produce an income 
of 7}%? ^iw. $40. 
8 
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TABLE FOB INVESTORS. 

The following Table shows the rate per cent, of Anntml 

Income from Bonds bearing 5, 6, or 7 per cent. 

interest, and costing from 50 to 125. 



Purchase 
Price. 


5% 


6% 


7% 


Purchase 
Price. 


6% 


6% 


7% 


60 


10.00 


12.00 


14.00 


88 


6.68 


6.81 


7.94 


61 


9^ 


11.76 


13.72 


89 


6.61 


6.74 


7.86 


62 


9.61 


11.63 


13.46 


90 


6.66 


6.66 


7.77 


63 


9.43 


11.32 


13.20 


91 


6.49 


6.60 


7.69 


64 


9.26 


11.11 


12.90 


92 


6.43 


6JS2 


7.60 


66 


9.00 


10.90 


12.72 


93 


6.37 


6.45 


7.62 


66 


8.92 


10.70 


12.80 


94 


6.31 


6.88 


7.-I4 


67 


8.n 


10.62 


12.27 


95 


6.26 


6.31 


7.86 


68 


8.62 


10.34 


12.06 


96 


6.20 


6.26 


7.29 


60 


8.47 


10.16 


11.86 


97 


6.16 


6.18 


7.21 


60 


8.33 


10.00 


11.66 


98 


6.10 


6.12 


7.14 


61 


8.19 


9.83 


11.47 


99 


6.05 


6.G6 


7.07 


62 


8.06 


9.67 


11.29 


ICO 


6.C0 


9J0O 


7.C0 


63 


7.93 


9.62 


11.11 


101 


4.96 


5.94 


6.93 


64 


7.81 


9.37 


10.93 


102 


4.90 


6.88 


6.86 


66 


7.69 


9.23 


10.76 


108 


4.85 


6.82 


6.79 


66 


7.57 


9.09 


10.60 


104 


4.80 


5.76 


6.72 


67 


7.46 


8.96 


10.44 


105 


4.76 


6.71 


6.66 


68 


7.35 


8.82 


10.29 


106 


4.71 


5 66 


6.60 


69 


7.24 


8.69 


10.14 


l(ff 


4.67 


6.60 


6.54 


70 


7.14 


8.67 


10.00 


108 


4.62 


5.55 


6.48 


71 


7.04 


8.46 


9.86 


109 


4.68 


5.60 


6.42 


72 


6.94 


8.33 


9.72 


no 


4.54 


5.46 


6.86 


73 


6.84 


8.21 


9^ 


111 


4.50 


6.40 


6.80 


74 


6.75 


8.10 


9.46 


112 


4.46 


6.36 


6.26 


76 


6.66 


8.00 


0.33 


113 


4.42 


6.30 


6.19 


76 


6.67 


7.89 


9.21 


114 


4.38 


6.26 


6.14 


77 


6.49 


7.79 


9.00 


116 


4.35 


6.21 


6X)6 


78 


6.41 


7.69 


8.97 


116 


4.31 


6.17 


6.03 


79 


6.32 


7.69 


8.86 


117 


4.27 


6.12 


6.98 


80 


6.25 


7.C0 


8.76 


118 


4.23 


6.08 


6.03 


81 


6.17 


7.40 


8.64 


119 


4.20 


6.04 


6.88 


82 


6.09 


7.81 


8.63 


120 


4.16 


6.00 


5.83 


83 


6.02 


7.22 


8.43 


1-21 


4.13 


4.96 


5.78 


84 


6.95 


7.14 


8.33 


122 


4.09 


4.91 


6 73 


86 


6.88 


7.05 


8.23 


123 


4.06 


4.87 


6.69 


86 


6.81 


6.97 


8.13 


124 


4.«J 


4.83 


6.66 


87 


6.74 


6.80 


8.04 


126 


4.00 


4.80 


6.60 



Definition of Terms 

Interest is premium paid for the use of ^-uiej 
goods, or property. 

It is compated by percentage — a certain pet 
c«ut on the money being paid for its use for a 
stilted time. The monoj on which interest ia paid 
U called the pbihoipal. 

The ^er cent, paid ia called the OArs; the prin- 
dpal and interest added together is called the 

A^OVNT, 

When a rate per cent, ia stated, without the 
mention of any term of time, the time is onder- 
stood to be 1 year. 

The first important step in the calcniation of 
■imple interest is the arranging of the time for 
which it is computed. The stsdent most study the 
87 
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» 

following Propositions carefiilly, if lie would b€ 
expert in this important and useful brancli of bu«- 
iness oaloulations : 

PROPOSITION 1. 

(fthe time consists ofyears^ multiply theprinctpai 
by the rate per cent., and that product by the 
number of years. 

Example 1. — Find the interest of $75 for 4 
years at 6 per cent. 

Operation. 

$75 The decimal for 6 per cent, is 

.06 06. There being two places of 

decimals in the multiplier, we 

4.60 point off two in the produoi. 
4 



$18.00 Ans. 

PBOPOSmON 2. 

Tf the time eonsuti of year$ and months, reduce the 
time to mont?Uj and multiply the principal by the 
rate per cent and number of months together , and 
divide the reeult by 12. 

Note. — The work c<in always be abbreviated at 
4, 6, 8, 9, 12, and 15 per cent., by canceling the 
per cent, or time, or principal, with the oommoo 
dUvisor 12. 



INTEREST. 
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Example l.— Find the interest of 1240 for 2 
/ears and 7 months at 8 per cent. 



First method. 
Principal, 
Per cent, 



$240 
.08 



In. for lyr., 19.20 
27rs.-|-7mo8., Slmos. 

12)595.20 



Second method : 
by cancellation. 

m—20 

8 rate. 

31 time. 



It 



49.60 An», 



949.60 Am, 

The operation by v^^nceling is much more brief 
We simply place the principal, rate, and time, on 
the right of the line, and 12 on the left ; then we 
cancel 12 in 240, and the qaotient 20 multiplied 
with 8 and 31 gives the interest at once. 

Note. — After 12 is canceled the product of the 
reoAining numbers is alwayt the interest. 

PBOPOSITION 8. 

If ihe time conmU of yean^ morula^ and days, re* 
duce the years to nymthSf add in the given montha^ 
and phice one-third of the days to the right of 
this number^ which we multiply by the principal 
and rate per cent,, and divide by 12, as before; 
or cancel and divide by 12 before multiplying. 

Example 3. — Find the interest of $231 for 1 
year t month, and 6 days, at 5 per cent 
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First method. 
Principal, $231 

Per cent, .05 

In, for lyr., 11.55 

lyr.-f Imo.-f 6d&., 13.2ino, 

12)152.460 



Second method : 
bj cancellatioD. 
231 prin. 
5 rate. 

IW—ll 



i* 



$12,705 ^fii. 



$12,705 Afu. 

By the second method we cancel 12 in 132, and 
multiply the quotient 11 by 5 and 231. 

Note. — When the principal is $, and the time is 
in years or months, the interest is in cents ; if the 
time is in years, months, and days, the interest is 
m mills, unless the days are less than 3, in which 
case it would be in cents, as before. 

Note. — The reason we divide the days by 3 is 
because we calculate 30 days for a month, and di« 
viding by 3 reduces the days to the tenth of months. 

Note. — The three preceding propositions will 
work any note in interest for any time and at any 
giyen rate per cent. 

Mow to Avoid Fractions in InteretL 
PROPOSITION 4. 

Iff when the time consists of yearSf mow^^ and 
daifSf a/re not divisible by 3, you can divide the days 
by 3, aand annex the mixed numher om m PnrNW »tibii 
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HfOrtf youunah to avoid frcxHofu, you can reduca 
\Kt time to vmUreit day»f and mvMply the prtneypal^ 
rate and day$ together^ and dwide the result by 36 
or it$ f<icton^ 4X 9. 

Note. — In this case «i in the preceding, tb« 
work can almost always be contracted by dividing 
the rate or time or principal with the divisor 36. 

Note. — We nse the divisor 36, because we cal- 
oalate 360 interest days to the year. We discard 
the 0, because it avails nothing to multiply or di- 
vide by. 

Example 4. — Find the interest of $210 for 1 
year, 4 months, and 8 days, at 9 per cent 

Tmut. M<mtlif. l>»ja. 

1 4 8=16.2} months or 488 days, 

Operation Operation 

By Prop. 3. By Prop. 4. 



$210 



18.90 
16.2J 



12)307440 



$25,620 Am. 
We will now work the 
lo show its brevity. 



$210 



18.00 

488 



36)922320 

$25,620 Ans 
pie by cancellation 
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Operathn 2y OcmceliaHmL 

Time 488 days. 

210 
4-I0 * 

m 122 

122 
210 



$25,620 



Now cancel 9 in 36 goes 4 times, then 4 into 488 
goes 122. Ndw maltiply remaining numbers to- 
getlier, thus, 210x122 and we have the interest at 
once. 

When the days are not divisible by 3 we rednoe 
the whole time to days ; then we place the princi- 
pal rate and time on the right of the line. Now, 
because the time is in days, we place 36, on the 
left of the line for a divisor. (^ the time toas 
monihe we would place 12 on the left») 

Note. — ^A yery short method of reducing time 
to interest days is to multiply the years by 36 ; 
add in 3 times the number of months and the tons' 
4gure of the days, and annex the unit figure ; but 
if the days are less than 10 simply annex them. 

EiCAHPLX 1. — ^Reduce 1 year, 2 months, and 6 
days, to days. 

Tmh. Months. Vvf. 

36X1+3X2=42 annex 6=426 Am. 
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ExAMPLX 2. — ^Reduce 2 years, 3 months and 
17 days, to interest days. 

Tears. M'ths. Days. D»7B. 

36x2+3x3+1=82. annex 7=827 days Am. 

Note. — The student should oommit to mehiory 
the multiplication of the number 36 up as far as 
9 times 36, and then he can reduce almost in- 
stantly years, months, and days, to days. 



SIMPLE INTEREST BY CANCELLATION. 

Rule. — Place the principal, ^me, and rate per 
cent, on the right hand tide of the line. If the time 
cansigts of years and months, reduce them to months^ 
and place 12 (fhe ntmber of m^mths in a yean') on 
the left hand side of the Htm, Shotdd the time con-^ 
sist of mont?u and days, reduce them to days or ded* 
mal parts of a month. If reduced to days, place 
36 on the left If to decimals parts of a month^ 
place 12 only ae before. 

Point off two decimal places when the time is in 
months, and three decimal places when the time u 
in days. 

Note. If the principal contains cents, point .off 
four decimal places when the time is in moatihp 
and five decimal places when the time is in day«. 
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Operation. 




Hero 117X0 


♦0 


must be the $^ 





answer. 
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Note. — We place 36 on the left heoatue tnere i 
SCO interest dai/$ in a year, (^Ou$tmn has made thv 
lawful,) 

Example 1. — ^What is die interest on $60 f<»f 
117 days at 6 per cent? 

Botli sizes on the 
right cancels 36 on 
the left, and we 
have nothing left 
$1,170 AriM, to divide by. 

In this case we point o£f three decimal places be- 
cause the time is in days. If the time had been 11 li 
months, we would have pointed ofif but two deei 
mal places. 

Example 2.— What is the interest of $96.50 
for 90 days at 6 per cent? 

Operation. 

96.50 9650 

^^ ^0 — 15 15 

♦ 

1.44.750 ^fif. 

Now cancel 6 in 36 and the quotient 6 intc 
90, and we have no divisor loft. Hence 15x06.50 
must be the answer. 

Note — As there are cents in the principal, m^ 
point off five decimals ; three for days and two fox 
oente Pay do attention to the decimal poi*it until 
ihe dose of the operation. 
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Example 3.— Wbat is th« interest of $480 

for 361 days at 6 per cent? 

^00—80 361 

^)0 361 80 

♦ 

$28,880 Am. 

Now cancel 6 in 36 and tlie quotient 6 into 480, 
and we have no diyisor left. Hence 80X361 most 
be the answer. 

Example 4. — What is the interest of $720 for 

9 months at 7 per cent? 

m—^0 60 

9 9 

7 . 

540 
7 



it 



$37.80 Am, 
Now cancel 12 in 720 there is nothing left to 

divide by. Hence 60x OX 7 mnst be the answer. 

N. B. When interest is required on any sum for 

days only, it is a universal custom to consider 30 

days a month, and 12 months a year ; and, as the 

anit of time is a year, the interest of any sum for 

one day is ^^q, what it would be for a year. For 

2 days, jj^, etc.; hence if we multiply by the 

days, we must divide by 360, or divide by 36 and 

save labor. The old form of this method was to 

place 360, or 12 and 30, on the left of the line, 

but using 36 is much shorter. 
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WBVN THE DATS ARE NOT DIYISIBLB BT THREE. 

Note. — ^When the time consists of months and 
days, and the days are not divisible by three, re- 
duce the time to day$. 

Example 5. — What b the interest of $960 for 
11 months and 20 days at 6 per cent? 

Months. Dftjrg. 

Operation. 11 20===B50 days. 

^0(^160 350 

_36 350 160 

6 

$56,000 
Now cancel 6 in 36 and the quotient 6 into 

960, and we have no divisor left. Hence 160X 

350 must be the answer. 

Example 6.— What is the interest of $173 for 

8 months and 16 days at 9 per cent? 

Months. Days. 

Operation. 8 16=256 days. 

173 173 

4^H 64 

$11,072 Am. 

Now cancel 9 in 36 and the quotient 4 into 256, 

and we have no divisor left. Hence 64X173 must 

be the answer. 

N. B. Let the pujil remember that this is a gen- 
eral and universal method, equally applicable to 
any per cent, or any required time, and all other 
rules must be reconcilable to it ; and, in &ct, all 
other rules are but modifications of this. 
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BxAMPLB 7. — What is the interest on $1080 
f( 7 months and 11 days at 7 per oent? 

Montkfl. Days. 

7 11=221 days. 

Operation. 

10^0—30 221 

$^ 221 30 

7 

6630 
7 



846,410 Afu. 
Now cancel 36 in 1080 and we have no diyisor 
left;, hence 30X221X7 must be the answer. 

WITH MOBS DIFFICULT TIMX AND BATE FEB OBNT. 

Example 8.— What is the interest of 8160 for 
19 months and 23 days at 4^ per cent? 

Montbi. D»7B. 

19 23^593 days. 

Operation. 

160—20 593 

t—U 593 20 

^ . 

811.860 Am. 

Now cancel 4^ in 36 and the quotient 8 into 160 

we have .no diyisor left, hence 20X^93 must be 

the interest. 

WHEN THE DATS ABE DIVISIBLE BT THBEE. 

AtTLE.-— P2ace one'third of the dayt to the right 

^ the fMrnthe, and place 12 on the l^t of the Ume. 
9 
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Example 11.— What is the interest of $350 foi 
3 years 7 months and 6 days at 10 per cent? 

Teftra. Monthi. Dftji. 

3 7 6=43.2 months. 

Operation. 

350 350 

4tt—^ 36 

10 

12600 
10 



it 



1126.000 Am. 

Now cancel 12 in 432 and we have no divieoi 
left. Hence 350x36X10 equals the interest. 

Example 12.-— What is the interest of $241 for 
I months and 9 days at 8 per cent? 

Montha. Days, 

13 9=13. 3 months. 

Operation. 

241 241 

13.3 133 



^^t 



^2 



32053 
2 



3)64106 



<21.368f Ans. 

In this example I canceled 8 and 12 by 4, and 
^hen multiplied all on the right of the line and di- 
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rided by 3. K I conld have divided by 3 before 
mnltipIyiDg I would have saved labor, but when the 
numbers are prime the whole work must be liter* 
ally done. 

Closing Behabks. — We have now fully ex 
plained the canceling system of computing inter- 
est. Any and every problem can be stated by this 
method, and the beauty and simplicity of the 
system ranks it high among the most important 
abbreviations ever discovered by man. As we have 
before remarked, at 6, 4, 8, 9, 12, 15, and 4^ per 
cents., every problem in interest can be canceled, 
besides a great many can be abbreviated at 5, 7, and 
other per cents.; and after the problem has been 
stated and we find that we can not cancel, what 
have we done? We have simply stated the prob- 
lem in its simplest and easiest form for working it 
by any other method. Hence we have a decided 
advantage of all notes that will cancel, and if we 
oan not cancel we have stated the problem in its 
correct and proper form for going through the 
whole work ; but it is only when the principal, 
time, and rate per cent, are all prime, that the 
WHOLE work must be literallt done. At 6 per 
cent we can cancel through, and 6 b the rate mos* 
eommofi^ used 
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SHORT PRACTICAL RULES, 

DEDUCED FBOH THE OANGSLIKO SYSTEM, 

For calculating interest at 6 per cent., either for 
months, or months and days. 

To find the interest for months at 6 per cent. 

BuiiE. — Multiply the principal by half the num* 
her of m^mths, expretted decimally as a per cent,; 
that is, for 12 manthsy multiply hy .06 ; for 8 monthi, 
multiply hy .04. 

Note 1. — It is obvions that if the rate per oont 
were 12, it would be 1 per cent, a month ; if, there- 
fore, it be 6 per cent., it will be a half per cent, a 
month ; that is, half the months will be the per 
cent. 

Note £. — If any other per cent, is wanted yo« 
can proceed as above, and then multiply by the 
given rate per cent, and divide by 6, and the quo- 
tient 11 the interest. 

1. What is the interest of <368 for 8 months? 

S368 
.04=:half the months. 



%U.72=Ans. 

Note 3. — ^When the months are not even; that is, 
will not divide by 2, m^lt^ly one-half the principal 

100 
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bj the wbole number of montba, expressed deci 
mally. 

To find the interest of any sum at 6 per oent. 
per annum for any number of months and days. 

BuLE. — Divide the day$ hy 3 a/nd place the quo- 
Itent to the right of the monthi; one-half of the ntfm- 
her thui formed multiplied hy the principal^ or one- 
half of the principal multiplied by thi$ number ^ vfUl 
give the intere$t-^pointiny off three decimal place$ 
when tJ^e principal t< i, 

2. What is the interest of <76 for 1 year* b' 
months, and 12 days, at 6 per cent? 

Tean, MonthB. Days. 

1 6 12»18.4 months— half 9.2. 
176 Or, 184 

9.2 38=half prio. 

<6.992 An$. $6,992 Ans. 

Note. — ^Dividing the days by 3 reduces them to 
the tenth of months. 

To find the the interest of any sum at 6 per 
eent. per annum for any number of days. 

BuLE. — Divide the principal by 6 and multiply 
ihe quotient by the number of days; or divide the 
days hy 6 and multiply the quotient hy the principal^ 
pointing off three decimal placet tohen the principal 

Ml. 

Note. — ^Always divide 6 into the number that 
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vill divide without a remunder; if neiliher om 
will divido, multiply the principal and days to* 
gether and divide the result by 6. 

3. What is the interest of 1240 for 18 daya al 
6 per cent? 

18-f-6=:3 240-f-6=340 

9240 Or, 940=^ of prin. 

3=^ of the daya. 18 

10.720 Atu. $0,720 Am. 

4. What is the interest of $1800 for 72 days at 
6 per cent. 

11800 Otj 1300=} of prin. 

12=} of the days. 72 

t21.600 Am. 121.600 Am. 

Ubb/uI SuggesHoM to the Accountant in Qmymiing 

Interest ai 6 per omt. 

If the principal is divisible by 6, ahooyi racbiof 
the time to days; then multiply the number of 
days by one-sixth of the principal. 

EXAMPLE. 

5. Find the interest of 1240 for 1 year, 5 months 

and 17 days, at 6 per cent. 

6)240 lyr, 5mo8., 17da=:527 days. 

Multiplied by 40 

I of prin.=40 

$^.080 Am. 
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If the dayi are only diyisible by 3, multiply 
Mie-third of the prinoipal by one-lialf of tbo days 

6. What is the interest of $210 for 80 days at 6 
per oent ? 

170=1 of the prineipal, 
40=1 of the days. 



12.800 Am. 

Whm ike Rate o/Intereri «i 4 per eetU 

Rule. — Multiply the pnncip<il hy ame-third the 
number of months^ or by one-nmih the number of 
daytj emd the product u the intereti. 

NoTE.-*Thi8 prineiple is also deduced from the 
oanoeling method of eomputing interest ; th# stu- 
dent can readily see that 4 is ( of 12 and | of 86, 

When the Bate of Intereit ts 9 per cent, 

BuLS. — Multiply the principal hy thre&fowtke 
One I I w il i er cf wicmthe^ er ofM^onrlfc Ae mmAeir of ^ 
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A Baux h an Institntioii es(ab1ii>1ied nnder legal chartei 
for the purpose of trafficking in monef. 

Thej issue notes payable to bearer on demaod, wbicb 
etrcnlato aa monej, receive money on deposit, and make 

UoHET DspoeiT in Banks is g«nerallj subject to the 
order of the depositor by check. 

A Bahk Check h the written order of the depositor 
for the payment of money. 

NoTBI.— In dlKonitlng biulna»-pa]»r It 
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ICOMPUIIRC INTEREST. 
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AT 6 PBA OXNT. FOB ANT NTTHBBE Of DATS. 



BiTLB. — Draw a perpmdicular lute, eutHng €ff 
rA« tioo righi hand figures of the I, and you have the 
igttereet of the aum/or 60 dags at 6 per cent, 

NoTB. — ^The figures on the left of the line tre 9, 
and those on the right are deoimals off. 

Example 1. — ^What is the interest of 8423 
60 days at 6 per cent ? 

$423r=:the principal. 

t4 I 23 cts.=interest for 60 days. 

NOTB. — When the time is more or less than 60 
days, first get the interest for 60 days, and from 
that to the time required. 

ExAMPLB 2.— Whtt is the interest of tl24 for 
15 lays at 6 per cent.? 

15=iof 60 
$124=z:prinoipaI. 
4)1 I 24 ctojKinterest fbr 60 days. 

I 31 ots=intere8t for 15 days. 
106 
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ExAMPLX 3.— What is the interest of $123.10 for 
90 days at 6 per cent.? 

Dayt. Days. Days. 

90=60+30 
|123.40=principal. 



2)1 



2340=intere8t for 60 days. 
6170=interest for 30 days. 



AnB. $1 I 851=diitere8t for 90 days. 

Example 4. — ^What is the interest of $324 fof 
75 days at 6 per cent? 

Bayt, Days. Dayo. 

$324=principal. 76=60+ 16 



4)3 



24 cts. interest for 60 days. 
81 ots. interest for 15 days. 



Ans, $4 I 05 cts. interest for 76 days. 

. Remarks. — This system of Computing Interest 
is very easy and simple, especially when the days 
are aliquot parts of 60, and one simple division 
will suffice. It is used extensively by a large ma- 
jority of our most prominent bankers; and, indeed, 
is taught by most all Commercial Colleges as the 
shortest system of computing interest. 

Method of Calculating at Different Per Cents. 

This principle is not confined alone to 6 percent. 
ts many suppose who teach and use it It is theii 
custom first to find the interest at 6 per cent, and 
from that to other per cents. But it is equally ap 
plicable foi all per cents., from 1 to 15 inclusive. 
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Tho following table shows the different per cents,^ 
with the time that a given nnmber of t will 
amount to the same number of cents when placed 
at interest. 

Rule. — Draw a perpendicular line^ cutting ajff 
the two right hand figures of I, and you have the 
Merest at the following percents. 

Interest at 4 per cent, for 90 days. 

Interest at 5 per cent, for 72 days. 

Interest at 6 per cent, for 60 days. 

Interest at 7 per cent, for 52 days. 

Interest at 8 per cent, for 45 days. 

Interest at 9 per cent, for 40 days. 

Interest at 10 per cent, for 36 days. . 

Interest at 12 per cent, for 30 days. 

Interest at 7-30 per cent, for 50 days. 

Interest at 5-20 per cent, for 70 days. 

Interest at 10-40 per cent, for 35 days. 

Interest at 7^ per cent, for 48 days. 

Interest at 4} per cent, for 80 days. 
Note. — The figures on the left of the perpen- 
dicular line are dollars, and on the right decimals 
of 8, If the t are less than 10 prefix a 0. 

Example 1. — ^What is the interest of S120 foi 
15 days at 4 per cent? 

D»7B. Pftys. 

J120=principal. 15=J of 90, 



6)1 



20 cts.-int for 90 days. 
20 ct8.=int. for 15 days. 
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EzAMPLB 2.— Wbat is the interest of $1S2 tofi 
13 days at 7 per cent. ? 

$132=prinoipaI. 1^=| of 52. 

4)1 32 ct8.=iat for 52 days. 
33 ct8.=int for 13 days. 

Example 3. — ^What is the interest of $520 for 

9 days at 8 per cent. ? 

Dayi. Day*. 

9520=:prinoipal. 9=^ of 45. 

5)5 I 20 cts.=^nt. for 45 days. 
$1 I 04 et8.=int. for 9 days. 

Example 4.^-What is the interest of 8462 for 
for 64 days at 7^ per cent ? 

Dayt. Dajt. Day*. 

»462=prinoipal. 64=48+1 6. 



3)4 
1 



62 cts. =int. for 48 days. 
54 cts. =int for 16 days. 



86 I 16 cts.r^int. for 64 days. 
Remark. — We haye now illustrated several ex* 
amples by the different per cents. ; and if the stu* 
dent will study careftdly the solution to the aboye 
examples, he will in a short time be very rapid in 
this mode of computing interest 

Note. — The preceding mode of computing in« 
terest is derived and deduced from the canceling 
system ; as the ingenious student will readily see. 
It is a short and easy way of finding interest for 
days when the days are even or aliquot parts ; but 
when they are not multiples, and three or four di- 
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visions are ncessary, the canceliDg Bjstem is much 
more simple and easy. We will here illustrate an 
example to show the differenoe : Beqnired the in- 
terest of 8420 for 49 days at 6 per cent 

Bankers' method. Canceling meth. 

20 cts.=dnt. for 60 days. >^|$^70 

49 
70 



2)4 

2)2 
5)1 
3) 



10 cts.=int. for 30 days. 
05 cts.=int. for 15 days. 
21 ct8.=int. for 3 days. ■ 

7 cts.=int. for 1 day. $3,430 Am. 



S3 I 43 ct8.=int. for 49 days. 

The canceling method is much more brief; we 
simply cancel 6 in 36, and the quotient 6 into 420 ; 
there is no divisor left; hence 70X49 gives tiie in- 
terest at once. 

If the time had been 15 or 20 days, the Bankers* 

Method would have been equally as short, because 

15 and 20 are aliquot parts of 60. The superiority 

the canceling system has above all others is this : it 

takes advantage of the principal as well as the Hme. 

For the benefit of the student, and for the con- 
venience of business men, we will investigate this 
system to its full extent and explain how to take 
advantage of the principal when no advantage can 
be taken of the days. This is one of the most im- 
portant characteristics of interest, and very often 
saves much labor. It sliould he used when the dayt 
tire not even or aliqtiot parti, 
10 



110 ORTON & Sadler's calculator. 

The following table shows the different sams of 
money (at the different per cents.) that bear 1 cent 
interest a day ; hence the time in days is always 
the interest in cents ; therefore, to find the interest 
on any of the following notes at the per cent, at- 
tached to it in the table, we have the following 
rale: 

BuLE. — Draw a perpendicular Une^ cutting off 
the two right hand figures of the dayn for centij and 
you have the interest for the given time. 

Interest of $90 at 4 per cent, for 1 day is 1 cent 
Interest of $72 at 5 per cent, for 1 day is 1 cent. 
Interest of 860 at 6 per cent, for 1 day is 1 cent. 
Interest of $52 at 7 per cent, for 1 day is 1 cent. 
Interest of $45 at 8 per cent, for 1 day is 1 cent. 
Interest of $40 at 9 per cent, for 1 day is 1 cent. 
Interest of $36 at 10 per cent, for 1 day is 1 cent. 
Interest of $30 at 12 per cent, for 1 day is 1 cent. 
Interest of $50 at 7.30 per ct. for 1 day is 1 ct 
Interest of $70 at 5.20 per ct. for 1 day is 1 ct. 
Interest of $35 at 10.40 per ct. for 1 day is 1 ct. 
Interest of $48 at 7} per. cent, for 1 day is 1 sent. 
Interest of $80 at 4^ per cent, for 1 day is 1 cent 
Interest of $24 at 15 per ct. for 1 day is 1 cent 

Note. — The 7.30 Government Bonds are calcu- 
lated on the base of 365 days to the year, and the 
5.20'fi and 1 0.40's on the base of 364 days to the year. 
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Note. — This table should be committed to mem* 
oiy, as it is very useful when the days are not evee 
or aliquot parts. If the days are less than 10 pre- 
fix a before drawing the line. 

Example 1. — Required the inierebt of 860 for 
117 days at 6 per cent. 

117= the days. Here we cut off the two 

$1 I 17 cts. Am, right hand figures for cents. 

The student should bear in mind that the inter- 
est on $60 for 117 days is just the same as the 
interest on $117 for 60 days. 

By looking at the table we see that the interest 
for $60 at 6 per cent, is 1 cent a day ; hence the 
time in days is the answer in cents. If this note 
was $120, instead of $60, we would first find the 
interest for $60, and then double it; if it was 
$180, we would multiply by 3, etc. 

Example 2. — Required the interest of $45 for 
219 days at 8 per cent. 

219=:the days. Here we cut off the two 

$2 I 19 cts. Am. right hand figures for cents. 

The student should bear in mind that the inter- 
d.«t on $45 for 219 days is just the same as tbf 
interest on $219 for 45 days. 

By looking at the table we see that the interest 
on $45 at 8 per cent, is 1 cent a day ; hence the 
time in days is the answer in cents. If this note 
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was $22.50, instead of $45, we would first get the 
interest for 945, and then divide by 2 ; if it was 
$75, we would add on f ; if $60, add on |, eto. 

Example 3. — ^Required the interest of $48 for 
1 15 days at 9 per oent. 

115=:the days. $48=M(40+$d. 



5)$1 



15 cts.=the int. of $40 for 115 days. 
23 cts.=:the int. of $8 for 115 days. 



Am. $1 I 38 ct8.=the int. of $48 for 115 days. 

Here we first find the interest of $40, because 
the days is the interest in cents ; then we divide by 
5 to find the interest for $8 ; then by adding both 
we find the interest for $48, as required. 

Example. 4 — ^Required the interest of $260 f(H 

104 days at 7 per oent 

$52X5=:$260. 
104==the days. 

$1 04 cts=the int. of $52 for 104 days. 
Arts, $5 20 cts. Multiply by 5. 

Here we first find the interest of $52, because 
the days is the interest in cents ; then we multiply 
by 5 to get it for $260. We could have worked 
this note by the Bankers' Method, just as well, by 
cutting off two figures in the principal, making 
$2.60 ots. the interest for 52 days, and than multi- 
ply by 2 to get it for 104 days. The student must 
remember that the interest of $260 for 104 days is 
just the same as the interest of $104 for 260 daya. 
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Frohlemi Solved hy Both Method$, 

We will now boIto some examples by both meth> 
ods, to further illustrate this system, and for the 
purpose of teaching the pupil how to use his judg- 
ment. He will then have learned a rule more val- 
uable than all othert. 

Example 6.— What is the interest $180 for 75 
days at 6 per cent? 

Operation by taking adrantage of the $• 

75— the days. $60x3=1180. 



$0 



75 ct8.=the int. of $60 for 76 days. 
3 Multiply by 3. 



iifif. $2 I 25 otB.=ihe int. of $180 for 76 days. 
Operation by the Bankers' Method. 
$180=:the principal. 60da.-f 15da.=76da. 



4)$1 



80 cts.=the int. for 60 days. 
46 ctB.=the int. for 16 days. 



An$. $2 I 25 ctB.=the int. for 76 days. 

By the first method we multiplied by 3, because 

8X$60:i=$180; by the second method we added 

on !>, because 60da.-|- <{^da.=:76da. 

N. B. — When advantage can be taken of both 
lime and principal, if the student wishes to prove 
his work, he can. first work it by the Bankers' 
Method, and then by taking advantage of the prin- 
cipal, or vice verm. And as the two operations are 
entirely different, if the same result is obtained bj 
ea/)h, he may fairly conclude that the work is correct 
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On aU note$ th«i bear (12 per emnum, or an^ ali- 
quot part or multiple of $12. 

If a not6 beata $12 ftt anamki, it will oeriainlj 
bear $1 pet month; hence the time in months 
would be the interest in % \ and the decimal parts 
of a month would be the interest in decimal 
parts of a $; therefore when the note bears $12 
per annum we have the following rule : 

'SiV'L^^'^^Reduet the yectn to months^ add m ^ 
given months^ and plate OM-third of the day$ to the 
right of this wwnfiher^ and yon have the intereet in 
dttnet. 

Example 1. — ^Required the interest of $200 
for 3 jears, 7 months, and 12 days, at 6 per cent 

200 I of 12 da78=4. 

6 



^ Ti. U«. Diu 

$12.00=dnt. for I jr. 3 7 12=43.4mo. 

Hence 43.4 dimes, or $43.40ct8., Ans, 

We see by inspection that this note bears $12 
Ibterest a year ; hence the time reduced to months, 

114 
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inth (me*ihird of ^e days to the right, is the in* 
tereet in dimes. If this note bore $6 a year, in* 
Btead of $12, we would uke one -half of the above 
interest , if it bore $18, instead of $12, we would 
add one 'half; if it bore $24, instead of $12, we 
would multiply by 2, etc. 

Example 2. — ^Required the interest of $160 
for 2 years, 5 months, and 13 days, at 8 per cent. 
150 I of 13 days=4^. 



8 



Tr. Ho. Da. 



$12.00=int. for 1 yr. 2 5 13=29.4^mo». 

Hence $29.4} dimes, or $29.43} cts., Ans. 

We see by inspection that this note bears $12 
interest a year ; hence the time reduced to months^ 
with one-third of the days placed to the right, gives 
the interest at once. 

Example 3. — ^Required the interest of $160 for 

11 years, 11 months, and 11 days, at 7} per ceut. 

160 } of 11 days=3i. 

— — — Tr. Mo. I>» 

$1 2.00=ant. for 1 yr. 11 11 ll=143.3Smuii. 

Hence $143.3f dimes, or $143.36f oto., Am. 

\. When the Interest is mare or len them $12 a Year 

KULS. — Fint find the interest far the given Hnu 

on the hcue of $12 interest a year ; then^ if the ii^ 

krest on the note is only $6 a yemr^ divide 6y 2 ; (^ 



116 ORTON A SADLEB's CALCULATOR. 

$24 a ytaty muUiply hji2\ if $18 a j/ear^ add m 
one-half, etc. 

ExAMPLK 1.— What is the interest of $300 foi 
4 jears, 7 months, and 18 days, at 6 per cent. 

I of 18 day6=6. 
300 4yr. 7mo. 18da.=56.6mo. 

6 



|i8.00=int. for 1 year. 2)55.6, int. at $12 a year. 
$18=1^ times $12. 278 

$83.4 Am. 

If tbe interest was $12 a year, $55.60 would be 
the answer; beoause 55.6 is the time reduced to 
months ; but it bears $18 a year, or 1} times 12 ; 
hence 1^ times 55.6 gives the interest at once. 

Example 2. — Required the interest of $150 
for 8 years, 9 months, and 27 days, at 4 per cent 

i of 27 days=9. 

160 Syr. 9ffO. 27da.=45.9mo. 

4 2)45.9, int. at $12 a year. 

86.00=int for 1 year. $22.95 Arts. 
t6=^ times $12. 

If the interest was $12 a year, $46.90 would be 
the answer ; because 245.9 is the time reduced to 
months; bat it bears $6 a year, or } times 12; 
^enoe ^ times 45.9 gives the interest at once. 



TOK TEAB8, HONTHB, AND DATS. 

Thx compuUtaon of limple mteiest, whets the 
time coneiBte of years, moutliB, and days, is qniti' 
difficult. Taking the aliquot parts for tb« differ 
cut portions of lime almost inrariaUy iDvohes the 
oaloulator io fractions, and, unless he is well vereod 
in vulgar fractions he will not be able to arrive at 
the correct result. We have three bases by which 
we compute interest at different rates per cent, 
and by wbiob we are enabled to entirely avoid the 
useoffraiotionB. These three bases are each obtained 
different from the other, and oonseqnently we have 
three mles for computing interest : one at a base of 
one per cent., a second at a base of twelve per 
tent., and a third at ■ base of thirty-six per cent. 
BcLZ for computing interest at 1 per cent. : , 
Tak4 one-third of ike mimher of day* and annex 
Jo the number of montht ; divide the number that 
formed hy 12 ; ann«a: the {uoh'ent (Aut obtained to 
ik» Nwnier of y<arf, and multiply the prinetpal by 
thii number ; if ihs principal contains eentt, point 
offfxe decimal placet ; if not, point of thret deei- 
117 
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mat places; thU will give the xntereMt at ana per 
tmU, For any other rate per eeiU.^ multiply the in^ 
tereU at one per cent, by the required rate per cent 

Remark. — ^This rule applies to all problems ir 
jitercst where the days are diyisible by 3, and thu 
number, annexed to the number of months, divisi- 
ble by 12. 

EXAMPLE. 

Required the interest on $112, at 1 per cent., for 
3 years, 3 months and 18 days. 

SOLUTION. 

Take one-third of the number of days, ^ of 18 
=6, annex this number to the months given, 36, 
divide this number by 12, 36-s-12=:3, annex this 
number to the year gives, 33, multiply the princi- 
pal by 33, $112X33=3.69 6, point off three deci- 
mal places, and we have the required interest, 
$3.68 6. 

EXAMPLE. 

Beqiiired the interest on $125 12, at 7 per cent, 
f jr 2 years, 8 months and 12 days. 

SOLUTION. 

Take one-third of the number of days, ^ 
of 12=::4, annex this number to the number of 
months we have 84, divide this number by 12, 
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84-^12=7, annex this number to the tl25 12 

Dumber of years we have 27, multiply 27 

the principal by this number, and > 

point off five decimal places, and you 3i37824 

have the interest at one per cent.; mul- 7 

tiply this interest by 7, and you have 

the interest at 7 per cent., the required $23 .647G8 

rate. 

EXAMPLE. 

Kequired the interest on 91,023, at 8 per cent., 

for 1 year, 9 months and 18 days. 

SOLUTION. 

Take one-third the number of days and annex 
t«> the number of months, ^ of 18=6, we have 
96-4-12=8, annex this number to the years $1023 
we have 18, multiply the principal by 18 

this number, and point of three decimal 

places, which gives the interest at 1 per $18 .414 
cent.; multiply the interest at one per 8 

cent, by 8, and you have the required in 

terest $147 .312 

Remark, — This rule will apply to all problems 
lb interest if one-third of the number of the day? 
be taken decimally and annexed to the number of 
months, and this number, divided by 12, carried 
out decimally. But this makes the multiplioi 
7erj large ; hence, to avoid this large number ir 
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the multiplier) where the days are divisible by 8. 
and this number, annexed to the months, is not 
divisible by 12, we use the following rule, called 
our base at 12 per cent. : 

KuLE. — Reduce the yean to monthtj add in the 
mcmthsy take one-tkird of the nvmiher of day$ and 
annex to this number ^ muUipty the principal by the 
number thu$ formed; if there are cents in theprvn- 
cipaly point off five decimal places ; if there are no 
cents in the principal^ point off three deemed places ; 
this gives the interest at 12 per cent. For any other 
rate per cent.y take such part of the base before mul- 
Hplying as the required rate is a part of 12. 

EXAMPLE. 
Required the interest on $123, at 12 per cent 
for 2 years, 2 months and six days. 

SOLUTION. 

Reduce the 2 years to months gives us 24 
months, add on the 2 months gives us 26 
months, take one-third of the days, ^ of (123 
6=2) annexed to the 26 months gives 262 

262, which constitutes the base ; multiply 

the principal by this base, and you have $32 .226 
the interest at 12 per cent. 

EXAMPLE. 
Required the interest on $144, at 6 per eent, for 
4 years, 5 months and 12 days. 



ME&OHAlfTS' MSTHOD OJ* OOMPUTINfl^ INT. 121 

SOLUTION. 
Bcduce the 4 years to months gives 48 months, 
Mid in the 5 months gives 53 months, take one- 
third of the days and annex to the nnmher of 
months, ^ of 12=4. annex to the 53 months, 534 ; 
Ihis number multiplied into the principal would 
give the interest at 12 per cent. But we want it 
at 6. per cent. We will now take such part of 
either principal or base as 6 is a part of 12 ; 6 is 
J of 12, therefore we will take i of 144=72 
ono-half of the principal, and mul- 534 
tiply it by the base, which will 

give the interest at 6 per cent. $38,448 

EXAMPLE, 
Kequired the interest on $347 25, at 8 per cent., 
for 2 years, 3 months and 9 days. 

SOLUTION. 

Reduce the 2 years to months, 24 months, add 
the 3 months, 27 months, take one-third of the 

days, ^ of 9=3, annex to th^ months, 273, the 

base; this, multiplied into the principal, would 

give the interest at 12 per cent. But we want the 

interest at 8 per cent ; we will take 

two-thirds of the base before multiply- $347 25 

ing: f of 273=182; the principal 182 

multiplied by this number gives the ■ 

interest at 8 per cent. $63.19950 

Remarh. — This base is used where the days are 

divisible by 3, and the number formed by annex* 
11 
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ing one-third of the days to the months not divisi 
ble bv 1 2. We now come to time in which neitbei 
dajB nor months are divisible. Where such time 
as this occurs, we use a base at 36 per cent 

Rule. — Reduce the time to dayg^ hy multiplying 
the yean hy 12, adding in the months^ if any, and 
multiplying this number hy 30, adding in the day$y 
if any; multiply the principal hy this number y 
painting off 5 decimal places, where cents are given 
in the principal, and 3 places where no cents arc 
given* This unll give the interest at 36 per cent* 

EXAMPLE. 

Required the interest on $144, at 36 per cent., 

for 3 years, 2 months and 2 days. 

SOLUTION. 

Reduce the time to days gives 1142 $144 

days ; multiply the principal by this base, 1142 

and you have the interest at 36 per 

cent $164,448 

EXAMPLE. 

Required the interest on $144, at 9 per cent., iot 
5 years, 7 nionths and 5 days. 

SOLUTION. 

Reduce the time to days gives 2,015 days ; if 
we multiply the principal by this base, we would 

get the interest at 36 per cent.; but we want it ai 

9 pei cent. We can ^ake su^h part of either 
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principal oi base as 9 is a part of 3G before multi- 
plying ; 9 is ^ of 36 ; we will take ^ of the prin- 
cipal, it being divisible by 4 ; J of 144=36, 2915 
wbicli, multiplied into the base, will give 3(i 
the interest at S| per cent., by pointing off 

3 decimal places. $72,540 

EXAMPLE. 

Enquired the interest on $875 15, at 6 per cent., 
for 5 years, 7 months and 12 days. 

SOLUTION. 

Reduce the time to days gives 2022 days ; 6 h 

J of 36 ; take one sixth of the base, 

i of 2022b337; multiply the prin- $875 15 

cipal by this number, point off 5 dec- 337 

imal places, and you have the interest '■ 

at 6 per cent., the required rate. $294.92555 

Remark, — We have now fully explained our 
method of computing interest at the three different 
bases. Any and every problem in interest can be 
solved by one of these three bases. Some prob- 
lems can be solved easier by one base than another. 
Where the days are divisible by 3, and their num- 
ber, annexed to the months, divisible by 12, it is 
the shortest and best method to use the base at 1 
per cent By using one or Uie other of these three 
bases, the student can avoid the use of vulgar 
fractions. The student must study these three 
principles carefully, and learn to adopt readily the 
base best suited to the problem to be solved. 



To compute iDterest on notes, bonds, and mon- 
g^es, on wliich partial payments have been made^ 
two or three mles are giTen. The following is 
OKlled the common rule, and applies to oases where 
the time is short, and payments made within a year 
of each other. This rnle is sanctioned by custont 
and common lain; it is true to the principles of 
simple interest, and requires no special enactment. 
The other rnles are rules of lavs, made to suit snch 
oases as require (either expressed or implied) an- 
nual interest Ui be paid, and of course apply to no 
basiness transactions closed within a year. 

BuLE. — Compute ihe inlerat of the principai turn 
for tKf tohole time to the day of Eettlement, and find 
the amount. Cbmpute the tnterat on the teva-al pay- 
ments, from Ihe time each wot j.aid lo l\e day of 
letUemmt; add the teeeral payTnents and ihe inler- 
at on each together, amd call the turn the amoutU of 
A« paym«na. Subtract the amount of the paymeiUt 
fiwn the amount of the prineipal, xoill Itaet: (JU Mtm 

124 
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EXAMPLES. 

t. A gave his note to B for 910,000 ; at the end 

0^4 months, A paid S6,000; and at the ezpiratioD 

of another 4 months, he paid an additional sum of 

$3,000 ; how much did he owe B at the close of the 

year? 

By the Common Rule. 

Principal W0,000 

Interest for the whole time 600 



Amount tl0,600 

Ist payment $6,000 

Interest, 8 months 240 

2d payment 3,000 

Interest, 4 months 60 

Amount $9,300 9,300 

Due $1 300 

PROBLEMS IN INTEREST. 

There are four parts or quantities connected 
with each operation in interest : these are, the 
Principal^ Bate per cen<., TmCy ItUerest or Amount, 

If any three of them are given the other may he 
found. 

Principal, interest, and time given, to find the 
rate per cent 

1. At what rate per cent must $500 be put os 
interest to gain $120 in 4 years? 
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Operstron. 


By analysis 


1500 


The interest of 


.01 


$1 for the givM 




time at 1 per eent. 


5.00 


is 4 cents. $500 


4 


will be 500 dmes 




asmucli--500X.04 


20.00)120.00(6 per cent., Ans. 


=«20.00. Then if 


120.00 


$20 give 1 percent., 




$120 wUl give VV> 






=6 per cent 



Bulb. — Divide the given uUertit hy the mitred 
of the given turn at 1 per eml. fw the gioen titne^ 
and the qtiotient vjill he the rate per cent, reguirtd 

Principal, interest, and rate per cent, g^iven, to 
find the time. 

2. How long most $500 be on interest at 6 pei 
eent to gain $120 ? 

Operation By analysis. 

$500 We find the in- 

.06 terest of $1.00 at 

the given rate for 

80.00)120.00(4 years, iiiw. 1 year is 6 cents 
120.00 $500, will therefore 

■■ be 500 times as 



mnch=500X .06=:$30.00. Now, if it take 1 year 
lo gain $30, it will require VV ^ W^ $120==4 
years, Ans^ 
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Rxjh'E.^^Ditide the given intereit ty the iniereU 
tf the princijpdl for 1 t/ear^ and the quotient is the 
tnne. 

Given the amount, time, and rate per cent, to 
find the principal. 

Rule. — Divide the given amount hy the amount 
offily at the given rate per cent.^ for the given time, 

Bemark. — This rule is deduced from the fact 
that the amount of different principals for the same 
^time and at the same rate per cent., are to eiush 
other as those principals. 

BANK DISOOUNT. 

Bank Ditcount is the sum paid to a h&nk for the 
payment of a note hefore it becomes due. 

The amount named in a note is called the face 
of the note. The discount is the interest on the 
face of the note for 3 days more than thid time 
specified, and is paid in advance. These 8 days 
are called days of grace^ as the borrower is not 
obliged to make payment until their expiraUon. 
Hence, to compute bank discount, We hikve the fol- 
lowing 

BtrtiE. — Find the inierest on the face of the note 
for 3 dags m^ore thoffi the TiMl: tpedfed ; this wHi 
be the discount, Frpm the face of the note deduct 
ike distounty and tht iri^Minder toitl he the VUtBWSn 
YALITI of the note. 
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DIBOOUHTy OB OOUBTINO BACK. 

rhe object of diflconni is to show qb wbat al 
lowanee should be made when any sum of monoj 
m paid before it becomes due. 

The preaeni worth of any sum is the principiL 
that must be put at interest to amount to that sum 
in the given time. That is, $ 1 00 is the present worth 
of $106 due one year hence; because $100 at 6 per 
cent, will amount to $106 ; and $6 is the dUcownL 

1. What is the present worth of $12.72 due one 
year hence ? 

First method. Second method. 

€12 72 $ 

100 1.06)12.72(412 Am. 

10.6 

106)1272.00($12 AfM. 



106 2.12 
2.12 

212 

212 

As $100 will amount to $106 in one year at 6 
per cent., it is eyident that if |SS of any sum be 
taken, it will be its present worth for one year, and 
that j^j will be the discount. And as $1 is th« 
present worth of $1.06 due one year hence, it ir 
evident that the present worth of $12.72 must be 
equal to the number of times $12.72 will contaiii 
11.06. 
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RULB. — Divide ike given mim by the amount of 
"A far the given rcUe and timej and the quatient wiU 
'^e the present worth. If the present worth he suh" 
^ractedjrom the given swm, the remainder will he the 
fUsoomU. 



^ED UATIDNDFPAYMENTS i 



Equation of Payments is tbe process of find- 
ing the equalized or averi^e time for the payment 
of several sums due at different times, without loss 
to either party. 

To find the average or mean time of payment, 
when the several sums have the same date. 

BuLE. — Multiply each payment hy the time that 
mutt elapse hefore it hecomes due; then divide ihs 
mmi of these products hy the sum of the paym^ents, 
and the quotient will he the averaged time required, 

NoTB.-^When a payment is to he made down, it 
has no product, but it must be added with the 
other payments in finding the average time. 

Example 1. — I purchased goods to the amount 
of $1200 ; $300 of which I am to pay in 4 months, 
$iOO in 5 monies, and $500 in 8 months. How 
long a credit ought I to receive, if 1 pay ib# 
wh^^e sum at once? Ans, 6 months. 
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Mc. Mo. 

4X300=1200 
5X400=2000 






' A oradit on $300 for •* ttonthi k 
the Mme m th« orodit ob f 1 foi 
1200 monthf . 
A credit on $400 fur 5 months ii 

8 the same m the credit on $1 for 

aoOO months. 
*^ ^n A^^AAO I ^ credit on $500 for 8 mj&ths ii 

;^OUll=4UUU 4 the same as the credit on $1 foi 

4000 months. 

ioAA\ fTOAA //« -A Therefore, I should hare the 

IZUU} 7JUU (O mo. same credit as a credit on $1 for 

rrn'f\f\ f^^ months, and on $1200, the 

f ^UU whole sum, one-twelfth hundredth 

....^ part of 7200 months, which Is e 

months. 

This rule is the one usually adopted by mer- 
ehants, although not strictly correct, still, it is suf- 
ficiently accurate for all practical purposes^ 

To find the average or mean time of payment^ 
when the several sums have different dates. 

Example 1. — Purchased of James Brown, at 
sundry times, and on various terms of credit, as by 
the statement annexed. When is the medium time 
of payment? 

Jan. 1, a bill am*ting to $360, on 3 months* credit. 
Jan. 15, do. do. 186, on 4 months' credit 

March 1, do. do. 450, on 4 months' credit 

May 15, do. do. 300, on 3 months' credit 

June 20, do. do. 500, on 5 months' credit 

Ant, July 24th, or in 115 da. 

Duo April 1, $360 

May 15, 186X 44= 8184 

July 1, 450X 91= 40950 

Aug. 15, 300X136=. 40800 

Nov. 20, 500X233=116500 

1796V into )206434(114g|| dajE 
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We first find the time when each of the bills 
will become due. Then, since it will shorten the 
operation and bring the same result^ we take the 
time token the first biU becomes duey instead of ili? 
date^ for the period from which to compute tbe 
average time. Now, since April 1 is the period 
from which the average time is computed, no time 
will be reckoned on the first bill, but the time for 
the payment of the second bill extends 44 days be- 
yond April 1, and we multiply it by 44. 

Proceeding in the same manner with the remain- 
ing bills, we find the average time of payment to 

114 days and a fraction^ from April 1, or on the 
24th of July. 

BULE. — Find the time when each of the sums be- 
comes due, and multiply each sum by the number of 
days from the time of the earliest payment to the 
'payment of each sum respectively. Then proceed as 
in the last rule, and the quotient will be the aver- 
age time required, in days, from the earliest pay- 
ment. 

Note. — Nearly the same result may be obtained 
by reckoning the time in months. 

In mercantile transactions it is customary to give 
a credit of from 3 to 9 months, on bills of sale. 
Merchants in settling'such accounts, as consist of 
various items of debit and credit for different timen 
generally employ the following : 
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Bulb. — Ptcux on the debtor or credit nd^ Mck a 
lum, (which may he called msbchandiss balancpiJ 
<u vnll balance the account. 

Multiply the number of dollars in each entry hy 
(he ntimber of days from the time the entry was made 
to the time of settlem,ent; and the Merchandise bal- 
ance by the number of days for which credit locu 
^ven. Then multiply the difference between the mm 
of the debity and the mm of the credit products^ by 
the interest of $1 for 1 day; this product will be 

the INTEREST BALANCE. 

When the mm of the debit products exceed the mm 
of the credit products^ the interest balance is in favor 
of the debit side; but when the mm of the credit 
products exceed the sum of the debit products, it is in 
favor of the credit side^ Now to the m^erchandise 
balance add the interest balance, or mbtract it, as the 
case may require, and you obtain the OASH BAL- 

ANOB. 

A has with B the following account: 



1849. Dr, 

Jan. 2. To merchandlBe, $200 
April 20. " " 400 



ia49. Or. 

Feb. 20. By merchanaise, 910(1 
May. 10. *« " 300 



If interest is estimated at 7 per cent., and a 
oredit of 60 days is allowed on the different sums, 
what is the cash balance August 20, 1849 ? 

Am. 206.54. 

Explanation. — ^Without interest the cash ba! 
ance vould be S200. 
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If no credit had been given, the debits should 
be increased by the interest of $200 for 230 days, 
at 7 per cent.; and the interest of 8400 for 122 
days, at 7 percent. The credits should be increas* 
ed by the interest of 9100 for 181 days, at 7 per 
oent, and the interest of $300 for 102 days, at 7 
per cent. 

Since a credit of 60 days is given on all sums, it 
is evident by the above calculation, that we should 
increase the debits by the interest of the sum of 
the debits, $600, for 60 days more than justice re- 
quires. Also, that we should increase the credits 
by the interest of the sum of the credits, $400, for 
60 days more than we should do. 

Now, instead of deducting these items of inter- 
est from the. amotmt of debit and credit interesta, 
it is plain that it will be more convenient and 
equally just, to diminish the debit interest of the 
merchandise halance for 60 days, which can be 
most readily accomplished by adding the interes^t 
on the merchandise balance for 60 days, to tKe 
credit items of interest. 

From which we discover that the interest halance 
is equal to the difference between the sum of the 
debit interests, and the sum of the credit interests 
increased by the interest of the merchandise bal- 
ance for the time for which credit was given. 
12 



134 ORTON A Sadler's calculator. 

Operation. 

DEBITS. OBSDITS. 

f Days. 9 Dayi. 

200X 230=46000 1 OOx 181=18100 

400X 122=48800 SOOX 102=30600 

Balance, 200X 60=12000 



94800 

60700 60700 



0.07 

X 34100=$6.54 Interest balance^ yearly. 

365 

Therefore, the foregoing account becomes bal- 
anced as follows : 



1849. Dr. 

/an. 2. ToMerohandifd,f200.00 
April 20. " •• 400.00 

Aug. 20. ** balance of int. 6.54 

f606.64 



1849 Or, 

Feb. 20. B J Merchandiae, flOO.OO 
May. 10. " " 300.00 

Aog. 20. •« balance, 206.64 

f606.M 



Aug. 20. <• Oaab balanoe, t206.54 

Note. — It is customary in practice, when the 
nnmber of cents in any of the entries, are less than 
&0, to omit them, and to add 11 when they aie 50, 
dr mora. 



LlGHTKINff METHOD 
AVERAGING ACCOUNTS. 



The matter uf averagiiig accouuts, or which 
is usually styled iu the arithnietica, " Compound 
Average," is of such immediate aad vital impor- " 
taoce to the accountaut, that we suhniit here a 
sliorl tnelhod which, from its mechauical advau- 
tages and other cousideratioos, has beeu well- 
received by those who have had occasiou to use 
it. For reasous that will be apparent, it is uot 
theoretically exact, but the discrepaucSes ai'e «o 
135 
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small and unimportant that they are scarcelj 
worthy a thought, practically speaking, and 
besides as a fraction of a day in the results of 
average cannot be considered, the slight inciden- 
tal variations in this method have no real bearing 
on the result. 

This method has been in use for the past 
jBfteen or twenty years, and !ts main features 
have been published by different authors; and 
yet certain itinerant professors are in the habit 
of claiming its originality, and offering, under 
pledge of secrecy, and for a substantial con- 
sideration in hand paid, to disclose its wonderful 
properties. 

It is neither more nor less than a convenient 
mechanical arrangement, whereby the principles 
of avei*age are effectively and compactly enforced. 

We will illustrate 'its workings from the ma- 
terials contained in the following example : 

EXAMPLE. 

When is the balance of the following account 
due? 

S. 6. PACKARD. 

1871 Debits. 1871 Credit*. 
May 12 760 June 10 600 

•• 30 117 " 80 300 

Juno 12 340 

July 1 160 IHie by ATerage, April 26. 



AV£RAQINO ACCOUNTS. 
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ILLUSTRATION. 

Note. — ^The assumed date is fixed on the 31st of Decem- 
ber, preceding the earliest date in the account. This is 
ibr convenience sake, and to preserve constant uniformity. 
Some prefer the last day of the month preceding the first 
item. Interest is reckoned on each amount from Decem- 
ber 31 to the date due at 129^ per annum, or l^S; per 
month. This rate of percentage or interest is also arbi- 
trarily fixed, as being the most convenient for use. 



Debits. 

Hay 12... 1760 • 

« 80.. ..117 

June 12.... 340- 

Jalyl 160 

TotalBr. 

of 
Total 



PROCESS. 



Credits. 



otalBr.) 

of^ ; 

otalGr.l 
of^ / 



Int 4 mo«. 



,30 00 



M 



} 



12 daya, 3 00 

5 mo8., 6 b6 

" 6 mo«., 17 00 
« 12 days, 



M 



Int. 6 mos., 26 00 
" 10 days, 1 67 



I 86 

6 DIGS., 00 

Iday, 05 

i Total Dr.\ 
of Int. /66 26 
Total Cr. 
of lut. j' 44 67 

Bia. of 4 657 Bal. of Int 21 59(3 months. 

16 71 

4 88 
30 

U640(26+dayi. 
1114 ^ 



Jane 10.. .$500 
" 30.... 800 
Total Cr. j^ loo Tot Cr.Int 44 67 



f( 



6 moii., 18 00 



8500 

_3342 

168 



.iiM.-— Balance of f due in 3 mos., 26 days, from Dee. 31, or April 26. 

We regret that our limited space will not permit a more 
detailed exhibit of the method, either as to its philosophy 
or its facts. The above working must carry its own sug- 
gestions. The theory is, that if a settlement were made 
as on the preceding 31st of December (the assumed day 
of settlement), the debit side of the account, as shown, 
would be entitled to $66.26 discount, and the credit side 
to $44.67, making a balance of $21.59 in favor of the debit 
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side. As the balance of account is also in fayor of the 
debit side, it is only necessary to know how long it would 
take the balance of account to produce the balance of in- 
terest (at the rate of 1% a month, or l'2% per annum*); t^ 
kno^ the time — reckoned forward — when the balance of <io> 
count falls due. Now, as the rate named (1% a month), 
the interest for one month can be had by merely cutting 
off two figures from the right of dollars, we have the bal- 
ance of account thus divided ($5.57), a ready divisor of 
the balance of interest ($21.59), the quotient being thf 
number of months and parts tf a month it will tak^ tbe 
balance of account to produce the balance of interest. 
This time reokoned forward from the assumed focid date, 
will get the average date of payment. 

Thus, 3 months, 26 days from December 31 will brio^ 
the average date as stated — April 26th. 



♦FOEMULA. 

jFbr eahulating Interest at 12^o per annuffi. 

Time — Months and days. 



The Principal 
Dollars only« 



Multiplied by the > 
number of months. 
Multiplied by | 
Ma 



__Interest expressed 
in cents. 

__Interest expressed 
in mills. 



, the number of days. 

\ the Principal f Multiplied by any ) ..Interest expressed 
Dollars only. \ nomber of oays. j in mills. 

NoTB. — ^In the above application, wh^n the principal 
contains cents, point off two additional decimal places. 



y^^W^SH/Ps; 



Is the association of two or more persons under 
a copartners^iip name, fi>r the purpose of trans- 
acting business for their mutual pro^t, with cer- 
tain agreem^its regarding the investment of 
capital and the division of gains or losses 
between them. 

The Partners are the persons associated to- 
gether in business. 

The Capital or Stock is the cash or property 
invested. 

The Resources of a firm or copartnership is 
the property owned by them, including money 
and claims due from others. 

The Liabilities are the debts owed by the firm 
or claims against the copartnership. 

Net Capital is the excess of resources over 
the liabilities. 

Net Insolvency is the excess of liabilities pver 
the resources. 

Net Gain is the excess of gains over the losses 
and expenses, and is shown by taking the differ- 
ence between the net capital at commencii|[g 
business from that shown at closing the books, 
whii^ is termed Present Worth, 

139 
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Net Lo98 is the excess of losses over the gains 
or profits. 

DIVISION OF GAINS OR LOSSES 
Adjusted between partiea according to capital invegted. 

In the adjustment of gains or losses between 
copartners on the basis of capital invested, we 
have three methods, i. e., Percentage, Fradionaj 
and Proportion, each producing in the aggregate 
the same result. 

FIRST METHOD — BY PERCENTAGE. 

BuL£ I. — Ascertain the per cent, of gain or 
loss (on capital invested) by dividing the net gain 
or loss by the net capital. For each partner^s 
share of gain or loss, multiply his net investment 
by the percentage thus obtained,^ 

SECOND METHOD — BY FRACTIONS. 

Note. — As there will be as many fractional parts in the 
adjustment as there are partners, we produce the following : 

Rule II. — TaTce the net investment of each 
partner for the numerator of a fraction, and the 
net capital for its denominator; and for each part- 
ner's share take his respective fractional paH of the 
entire gain or loss,*^ 

* Each partner's share of gain or loss added together 
equals the total gain or loss. 
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THIRD METHOD — OR PROPORTION. 

NOTB.-^This method we cousider the most shnple and 
practical, and advise its use in preference to either of the 
above methods, except in simple cases of adjustmeut, 
when the division can be shown by small fractions, thus, 
i+H*J=the total interest of partners. 

Rule III. — State by proportion, as (he total 
capitai is to each partner^s irwestmenty so is the net 
gain or loss to each partnev^s respective share of 
same.* 

Proper form of proportional statement. 

Total capital) . /Each part-") . . Net gain) . Bach partner*! 
of partners, j ' \ner's share./ * * or loss. J ' gain or loss. 

Working. — ^Multiply each partner's share by 
the net gain or loss^ divide that product by the 
total capital, and the quotient will be each 
partner's respective share of gain or loss. 

EXAMPLE. 

E. Bume, W. H. Devon, and J. K. Hopper 
are copartners, the gains or losses arising from 
business to be divided between them in propor- 
tion to average investment. The investments 
are as follows: Mr. B. $5500; Mr. D. $6750; 
Mr. H. $3250. Upon closing the books the net 
gain is found to be $3850 — what is each partner's 
respective share? Ans. Mr. B. $1366.13; Mr. 
D. $1676.61 ; Mr. H. $807.26. 

* Each partner's i^are of gain or loss added together 
equals the total gain or loss. 
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SolvMon. 

I Inreetment, «500|t^^ ^,^ ^ fK inr^t, M00| r^et gain) 
HL •* 3250 J ^*»^^* IhI " 8250) \ ^^^- j 

5500x3850=21175000^15500=1366.13 B's share. 
6750x3850=25987500-T-15500==:1676.61 D's ** 
3250X3850= ?251200-f-15500= 807.26 H's " 

Total gain. $3850.00— or Proof. 
DIVISION OF GAINS OR LOSSES 

Between partners, according to investment, when 
the capital is furnished at different dates. 

BuLE. — Multiply each partiier^a investment by 
the time employed. The product thus obtained 
equals the average investment for the average timet 
and the sum of the products the total average capi- 
tal for the average time. 

Note. — After ascertaining the average capital and in- 
yestmeut by the above rule, to secure each partner's re- 
spective share of the gain or loss, proceed according to 
either rule on pages 140, 141. 

EXAMPLE. 

A and B are partners, gains or losses to be 
divided according to average investment. 



A puts in Jan. 1, $5000 
« reb.l, 1000 
" Sep. 1, 2000 



B puts in Jan. 1, $2000 
" Apr.l, 3000 
" Julyl, 1000 



January 1, one year from date of first invest- 
ment, the books are closed, and the net gain 
ascertained to be $2720 — what is each partner's 
share? Ana. A's $1680 ; B*s $1140. 
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Process of Solution. 

Inrest- Time, Average ATerage 
ment mos. Capital. Time. 

A inTested Jan. 1 to Jan. 1, 5000X12=60000—- 1 mo. 

"• Feb.l" " 1000X11=11000—1 
" " Sep. 1 " " 2000 X 4 = 8000 —1 

A*B aver, investm't for the aver, time, 79000 — 1 

B invested Jan. 1 to Jan. 1, 2000X12=24000—1 

Apr.l" " 3000 X 9=27000—1 

" " Julyl" " 1000 X 6 = 6000 —1 

B's aver, investm't for the aver, time, 57000 — 1 
A*B " " " " " 79000 —1 

A & B's average inve8tment=Total 

capital for average time, 136000 — 1 " 

Statement per Ride, page 141. 

Total aTer. Each partner's Total Each partner's 
capital. arer. capital. gain, share of gain. 

136000 : 79000 : : 2720=1580— A's 
136000 : 57000 : : 2720=1140— B's 

Working. 

79000X2720=214880000^136000=$! 580 A's share. 
57000 X 2720=166040000-j-l 36000= 1140 B*s " 

Total gain, $2720 Proof. 




WHBN GOLD COMMANDS A PBKMIUM. 

Rule. — Multiply the amount by 100, increased by 

the rate per cenU of premium^ and point off four 

decimal placee, if there are cents in the amount ; if 

no cents occur ^ point off but two places. 

Example. — What amount in carrency will 
$666.66} gold purchase, when at a premium of 
50 per cent.? 

iVocMa. — 100 + 50 = 150. 

$666.66} X 150 = $1000 currency. 

CURRENCY TO GOLD. 

WHEN OOLD COMMANDS A PREMIUM. 

Rule. — Divide the amount by 100 increased by the 

raieper cei\t, of premium, and point off two less than 

the number of places in the dividend. 

Example. — What amount in gold will $1000 cur- 
rency purchase, gold commanding a premium of 
50 per cent. ? 

Procew.— 100 + 50 == 150. 

$1000 ^ 150 .= $666.66} gold 

150 ) 1000.0,0,0,0 ( 666.66} 
900 

1000 
900 

1000 
900 

1000 
900 



100 



144 
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TO ASCEBTAIN THE GOLD VALUE OF CtTBBEKOT 
WHEN AT A DISCOUNT. 

Bulb. — Multiply the amount hy the rate per cent, 
of discount ; from which subtract the resuUy and you 
will have the sum required. 

Example. — ^When currency is at a discount of 33^ 
per cent., what sum in gold will $1000 purchase ? 

Process.— $1000 X 33^ = discount. 

1000 — discount = sum. 

1000 1000 

33i 333.33 

$333.33 $666.67 

$1000 in currency, at 33| per cent, discount, will 

purchase $666.67 gold. 

Note. — ^When gold commands a premium of 60 
per cent., U. S. currency is at 33^ per cent, dis- 
count. 



-^9^ 



MATTJEITY OF COMMEEOIAL PAPEE. 

To ascebtain the Maturity of Commercial Paper 
payable in days after date. — Set down the days in 
full ; from which take the number of days remain- 
ing in the month from date of the paper ; and from 
this result, continue to subtract the number of days 
contained in the months following, until the remain- 
der is less than 30 (except in case of February), to 
which add three days of grace, and you will have the 
date of maturity. 

13 



l46 ORTON A Sadler's calculator. 

JSbampfe.— Note, dated March 10, 1874. Payable 
ninety days after date. Find the date of maturity. 
Time, days. 00 

Number of days from March 10 to April 1. . 21 

"69 
April 30 

39 

May 31 

Add 4lays of giwce 3 

Dat« of maturity June 11 

PROOF. 

Days remaining In March. . 21 
" " April .. 30 
" " May.... 31 

" " June ... 11 

93 ds., includinig^ 3 ds. gr. 

Note. — When a Note or Draft falls due on Sunday 
or any legal holiday authorized by the State or Gen- 
eral Government, it must be paid on the day pre- 
Tious. Should a legal holiday occur on Monday, all 
paper maturing on that day must be paid on the 
Saturday previous. 

When the time of a Note or Bill is given in days, 
the days of date and maturity are counted but one. 

Commercial Paper falling due on the 30th or Sis t 
of any month which contains only 28, 29, or 30 days, 
becomes due on the last day of the month, hence is 
legally due on the 3d of the month following. 



STERLING EXCHANGE. 



Steblinq Ezchakoe coDsisU of Bills, pria- 
cipally issued hy Banks and Backers upon their 
correapondents in diETerent couoUies, to be used 
in settlemeut of balances, and conducting of 
business, without the necessity and risk of special 
gold remittances. 

FBEHTUBC AND DISCOUST, 

On Bills of Exchangee, ia regulated by the sup- 
1^7 and dnnand, tii6 same as any marketable 
commodity. 

They command a premium when the balance 
of trade is agunst the country where issued, and 
are subject to discount when in its lavor. 
147 
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bills of exchange 
Are drawn in sterling money, the denominations 
of which are shown as follows : 

4 farthings equal 1 penny— d. I 2 shillings eqnal 1 florin — ^fl. 
1^ peace equal 1 sbilUag— «. | 20 shilliugs '' 1 pound— £. 

The reduction or value of English money in 
U. S. Gold coin is now based upon the U. S. 
Standard Value of $4.8665 to the pound, in ac- 
cordance with the new Act of Congress, which 
went into effect January 1, 1874. 

This is equal to 9}% premium on the old par 
value of $4.44$ to the £. The following invalu- 
able tables, for the use of bankers and business 
men, will save much time and labor in exchange 
calculations. See pages 152-158. 

We also present the old method of calculations. 

FOREIGN EXCHANGE QUOTATIONS 

Are commonly based upon the nominal value of 
the £ sterling, which is $4.44|. 

The true valae of the & sterling is... $4.8675 
Nominal " " " " ... 4.4444— 



Difference 4230 

Amounting to nearly 9} of the nominal. There- 
fore, when the £ is quoted at 109 i, it is really 
at par. 

STERLING EXCHANGE TO TJ. S. HONEY. 

£ — 8 — eT — reduced to Dollars and Cents, 
BuLE. — Reduce the poundSf shilliiigSf aiid pence to 
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&impenee8, and divide by 9, the quotient will he the 
result in dollars and rents ; and for every penny ex- 
ceeding six in the given number of ^nce, add two 
cents additional. 

Note. — Whenever Exchange Commands a premium, 
the per cent, of premium mnst be added to ascertain 
the true value; when at a di&count, the per gent, 
must be deducted. 

Explanation of Rulk. — The nominal valv^ of the 
pound sterling in U. 8* money being ($4.44|) $4| = 
^ dollars; and in English money ^ 20 shillings^ or 
40 sixpences* Therefore — 

40 sixpences = ^ dollars. 
1 « =^ I «• 

9 *• = 1 « 

Hence, the division by 9 according to the Rule* 

PBOOESS OF BSDUCTION. 

£ — $^^ — to Sixpences, 

Rule. — Multiply the pounds by 40, and the shillings 
by 2 ; to the product add I whenever the pence equal 
or are in excess of 6. 

ILLUSTRATION. 

Example /.—Reduce £130 9a. Qd. to sixpences. 

£ 130 X 40 = 5200 sixpences: 
8. 9 X 2 = 18 " 

d. 8 -^ ^ = 1 



5219 



u 
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ExampU J/.— What is the par ralae of £112 9s. 
lid., in U. S. gold T 

Process. — £ 112 x 40 = 4480 sixpences. 
«. 9X2= 18 " 
d. 11 -^ 6 =: 1 



9)4499 

499.89 
Excess of pence 5X2= .10 

$499.99 U. S. gold. 

EXCHANGE, WHEN AT A PREMIUM, OR ABOYE PAR. 

Example IIL — What is the value, in TJ. S. gold, 
of £162 10s. 9(1., premium 10^ per cent. T 



u 
(( 



Process, '^£ 162 X 40 = 6480 sixpences. 
«. 10 X 2 = 20 
d. 9^6 == 1 

9)6501 

$722.33 
Excess of pence 3x2 = 6 

$722.39 
Premium 10^ per cent 1.105 

361195 
72239 
72239 



$798.24095 

$798.24 U. S. gold. 

STERLINQ BXOHANOB TO V, S. CURRENCY, 

W^h Exchange and Oold at a premium, or above par. 

Example /F.— What will be the cost of a Bill %( 
Exchange on London for £24 14«. ? 



A 



STERLING EXCHAiTGE. 

Rate of Exchange 1.07| 

Gold i.osf 

Process, — £ 24 X 40 = 960 
s. 14 X 2 = 28 

9)988 
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109.777 gold = 109.78 
Exchange quoted 1.07} 1.0775 

54890 
76846 
76846 
10978 



Cost in gold $118.28 

Gold quoted 1.08} 1.0875 

59140 
82796 
94624 
11828 



Cost in n. S. currency .... )(128.63 

TABLB OF STERLING EXCHANQB, 

Siofwing the. value of 1 pound to 1000 in doUars and c«n£^— oalctitefod 
at the par vahte of $4,444 to £ sterling. 



£ 


$ Ct9, 


£ 


$ Cte, 


Sh, 


$ Cte. 


1 


4.444 


20 


88.889 


1 


.222 


2 


8.889 


25 


111.111 


2 


.444 


3 


13.333 


50 


222.222 


3 


.667 


4 


17.778 


75 


S33.333 


4 


.889 


5 


22.222 


100 


444.444 


5 


1.111 


6 


26.667 


200 


888.889 


6 


1.333 


7 


31.111 


250 


1111.111 


7 


1.778 


8 


35.656 


500 


2222.222 


10 


2.222 


9 


40.000 


750 


3333.333 


15 


3.333 


10 


44.444 


1000 


4444.444 


20 


4.444 



TABLE FOE THE 

ENGLISH MONEY TO 



1 :E>OTnsriD 



$4.8665 








1 


2 


3 


4 


1 


4.8665 


53.5315 


58.39S0 


63.2645 


68.1310 


2 


9.7330 


102.1965 


107,0630 


111.9296 


116.7960 


9 


14.5995 


150.8616 


155.7280 


160.5945 


165.4610 


4 


19.4660 


199.5265 


204.3930 


209.2595 


214.1260 


5 


24.3325 


248.1915 


253.0580 


257.9245 


262.7910 


6 


29.1990 


296.8565 


301.7230 


306.6895 


311.4560 


7 


34.0655 


345.5215 


350.3880 


355.2545 


360.1210 


8 


38.9320 


394.1865 


399.0530 


403.9195 


408.7860 


9 


43.7985 


442.8515 


447.7180 


452.5845 


457.4510 



l8. Equals 24 133-400 Ots. Id. Equals 2 133-4800 Cts. 




1 

2 
8 
4 
5 
6 
7 
8 
9 



.0202 
.0405 



2 



.2433 
.2636 
.28381 
.0603; .30411 
.USU .32M 
.1013.. 3447 



.1216 
.1419 
.1622 
.1824 
.2327 
.2230 



.3619 
.3852 
.4055 
.4258 
.4460 
.4663 



.4866 .7299 
.6069 .7502 
.52721.7706 
.54741.7908 
.6677 .8110 



.5dd0 
.6033 
.6285 



.6091 
.6894 

.709'j 



.8313 
.£516 
.8719 



6488^8021 { 
.9124. 
.9327 i 
.9530! 



.97a3 
.9935 
1.0138 
1.0341 
1.0544 
1.0746 
1.0049 
1 1162 
1.1365 
1.1657 
1.1760 
1.1963 



6 6 



1.2166 
1.2.^69 
1.2671 
1.2774 
1.2977 
1.31S0 
1.3392 
1.3585 
1.3788 
1.3991 



1.4599 1.7032 
1.48021.7236 
1.6006 L7438 
1.6207 1.7641 
1.6410.17843 
1.6618 1.8046 
1.581611.8249 
1.6018 1 1^463 
1.6221*1 £664 
1.6424 1.8837 
1.4193!l.6627g.90tK) 
1.439<(! 1.6829 1.92C3 



8 9 



1 2.1088 

12.1290 

'2.1493 

2.1690 



1.9466 2.1899 
1.9668 2.2102 
1.9871 2.2304 
2.0074 2.2fXJ7 
2.0277 2.2710 
2.0479 2.2913 
2.0682 2.311S 
2J)B8& &3aiS 



2.36-21 
2.3724 
2.3920 

2.4129 



Note. — To find the value of any number of pounds 
rei)resented by one figure, find the dgure in the left-hand 
margin of the upper teble, and its yalue will appear in the 
column adjoining, opposite that figure. To find the value 
when expressed by two figures, look for the ten» in the 
left-hand column, and for the units in the top margin, 
and the value will be shown in the }>ktce where the two 
columns meet ; thus, the value of £39 is $189.7935. To 
find the value of £252, look for 25 as before, and move 
the decimal point one place to the righA, and it shows 
$1216.625; then add £2 as already aho^wUi $9.7330, aud it 
gives the sum of $1226.358. 
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U. S. GOLD COIN. 



I3Sr XT. S- O-OXiX). 



5 


6 


7 


8 


9 




72.9976 


77.8640 


82.7305 


87.5970 


92.4635 


1 


121.6625 


126.6290 


131.3955 


136.2620 


141.1285 


2 


170.3276 


175.1940 


180.0606 


184.9270 


189.7935 


8 


218.9926 


223.8590 


228.7255 


233.6920 


238.4585 


4 


267.6676 


272.6240 


277.3905 


282.2570 


287.1236 


5 


316.3226 


321.1890 


326.0555 


330.9220 


335.7885 


6 


364.9876 


369.8640 


374.7206 


379.5870 


384.4536 


7 


413.6626 


418.5190 


423.3856 


428.2520 


433.1185 


8 


462.3176 467.1840 


472.0505 


476.9170 


481.7835 


9 



1 S<^' Equals $ .00606. 



10 



2.4882 
2.4535 
2.4738 
2.4940 
2.6143 
2.534<S 
2.6549 
2.6751 
2.6954 
2.616T 
2.6360 
2.6562 



11 



2.6765 
2.6968 
2.7171 
2.7374 
2.7676 
2.7779 
2.7982 
2.8185 
2.8387 
2.8590 
2.8793 
2.8996 



12 



2.9199 
2.9401 
2.9604 
2.9807 
3.0010 
3.0212 
3.0416 
3.0618 
3.0821 
3.1023 
3.1226 
3.1429 



13 



3.1632 
3.1835 
3.2037 
3.2240 
3.2443 
3.2646 
3.2848 
3.8051 
3.3254 
8.3457 
3.3659 
3.3862 



14 



15 



3.4065 3.6498 
3.426818.6701 
3.447 ij 3.6904 
8.4678:3.7107 
3.487613.7309 



3.6079 
3.5282 
3.6484 



3.7512 
3.7715 
3.7918 



16 



17 



3.568713.8120 
3.5890 3.8323 
3.6093 > 3.8526 
3.6295! 3.8729 



3.8932 
3.9134 
3.9337 
3.9540 
3.9743 
3.9945 
4.0148 
4.0351 
4.0554 



4.1865 
4.1568 
4.1770 
4.1973 
4.2176 
4.2379 
4.2581 
4.2784 
4.2987 



4.0756 4.3190 
4.0959 4.3392 
4.1162 4.3595 



18 



19 



4.3798 4.6231 
4.4001 4.0434 
4.4204 4.6637 
4.4406 4.6810 
4.460914.7042 
4.4812 '4.7245 



4.5015 
4.5217 
4.5420 
4.5623 



4.7448' 
4.7651 1 
4.78531 
4.8056: 




1 
2 
3 
4 
5 
6 
7 
S 
9 



4.6826! 4.8259 [10 
4.6028!4.8462;il 



The lower table shows the value of every combination 
of shillings and pence less than £1 ; the upper margin 
representing the shillings, and the left-hand margin the 
pence. Thus, to find the value of 13 shillings and 6 pence, 
follow the column 13 downward until it meets the left-hand 
column opposite 6, and it shows $3.28. By this method, 
any number of pounds, shillings, and pence can be re- 
duced to United States gold quickly and accurately. 

To ascertain the value of £, s., and d. in U. S. currency, 
multiply the amount aAer the reduction, per the above 
tables, oy $1.00, added to the current rate of premium on 
gold. 
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MABKniG GOODS. 

In marking goods 

Sit is the cuatom witli 
most busiiieas houses 
tO'Use a private mark 
to denote the cost 
and selliog price of 
the different articles. 
Varioua devices are 
used to render the 
cost and telling price 
marks from being understood by any except to 
tlioBe employed in the establishment, whose duty 
it is to exhibit and sell goods. 

Any woi'd or phrase containing tea different 
letters or characters is selected, and used to 
represent the nine digits and cipher. 
To illustrate we will take the following : 



" 



It is required to write a tag or artkle showing 
the o^ aud selling price. 

Assuming the cost to be S2.75, and selling 
price S3.68, the proper mark will be ope-dlu. 

An extra letter called a repeater ia uaed to 
prevent the repetition of a letter or figure. 
154- 
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Thus, instead of writing 755 according to the 
key toord, which would be hee, the repeater K or 
any other letter not shown in the key could be 
used, which would make 755 read hek. The 
object of the repeater is to prevent any cue being 
given to the private mark. Fractions may be 
used with the letters or characters same as 
figures. It is usual to write the cost mark above 
the line, and the selling price below, or vice versa^ 
thus, •^. The rate of discount from the long 
price, in favor of the wholesale purchaser, is 
sometimes written as shown in the above illus- 
tration. 

Instead of letters, characters or signs may be 

used. The following words or phrases are 

adapted for key words : 

BLACKHORSE. IMPOBTANCE. 
CASH PROFIT. NOW BE SHARP. 

ASKING PRICE AND DISCOUNTS. 
It is customary among jobbers and wholesale 
dealers, in selling their merchandise or wares, to 
allow certain discounts from the trade or asking 
price. In this connection we desire to call atten- 
tion to the fact that losses may arise when sup- 
posed profits are being made. 

TO ILLUSTRATE. 

Suppose our asking price is 30% above the 
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cost, and we offer a wholesale discount of 15%, 
our profit is not 15% but 10}% ; for the reason 
the discount is not calculated on the coat but 
upon the asking pi'ice, which includes the 
original cost and the per cent, of profit added. 

Example. — Sold an invoice of goods which 
cost us $100; our asking price being 30% ad- 
vance or $130, from which we allowed a whole- 
sale discount of 15% — what was the real per 
cent, of gain? Am. 10}%. 

PROCESS. 

100 %— Cost, or $ 100. 

30 %=Amoiint added for profit, " 30. 



130 %— Asking price, " 130. 

15% discount on $130=19^%. 
19l<fo-= Wholesale discount, or 19*50 



110i%= Wholesale net price, " 110.50 
100 %= Cost, " 100. 



10i%= Net profit, " $10.50 ^?w. 

Example IL — Sold an invoice of hats cost- 
ing $100, they having been marked to sell at a 
profit of 40%, but in consideration of cash pay- 
ment we allow a special discount amounting to 
30% fron. our asking price — what is our iiel 
rmdtf Ans, A loss of 2%. 

PROCESS. 

1009^=^ Cost, or $100. 

40%-= Amount added for profit, " 40. 



U0%— Asking price, " 140. 

42%— 30% from asking price, $140, " 42. 



98%= Amount of cash sales, " 98. 



100%= Cost, « 100. 

98%=r Amount received, " 98. 



2%= Net loss, " $2.00 
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TO MARK GOODS 

That a discount may be allowed from the asking 
price and have them net the desired profit 

Rule. — Assume 100 to be the new or fancy 
price, from lohich deduct the proposed discount; 
then ascertain Jww many times the amount is con- 
tained in the net or original price asked. 

Note. — The amount will generally represent hundredths 
(100), but to avoid fi*actions it may be extended to thou- 
sandths (1000), or tens of thousands (10,000), in which 
case it will only be necessary to add to the original asking 
price two, three, or four cipners, as the case may require. 

Example I. — A manufacturer wishes to offer 
the trade a line of goods, which he desires to 
net SI 7.00 per dozen — what must be his asking 
price to enable him to allow a discount of 15% ? 
Ans, $20 per dozen. 

PROCESS. 
Net price, $17.-5-85=$2C'. 
Solution, — Asking price assumed, 100 
Less proposed discount, 1 5 

"85)1700(^20 
170 

Example II. — ^A wholesale and retail mer- 
chant wishes to mark his goods and wares at 
such a price as to enable him to offer them to 
his wholesale customers at a discount of 25%, 
and still gain 15% above first cost — what must 
be his asking or retail price for goods costing SI 2? 
14 
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PROCESS. 
Cost, 12.00-f 1.80=13.80-^75=$18.40 Retail price. 

SoltUion. Proof. 

Host, 12.00 18.40 Retail price. 

Wholesale price 15 % 1.80 4.60 25% discount. 

Asking price, 13.80 13.80 Wholes'e price. 

Retail price assumed, 100 1.80 15%prof:dediic 

Less proposed disc't, ^ $12!00 Cost 

75)138000(18,40 

630 

600 



300 
300 



DISCX)UNT FROM ASKING PRICE. 

To ascertain the per cent, of discount from the 
asking price to produce the cost. 

Rule. — From the asking price subtract the cost, 
divide the difference by the asking price, and the 
quotient wHl be the per cent, of discount. 

Example. — The asking price of a case of 
goods costing S120 was S150 — ^what per cent. 
of discount can be offered to have the goods net 
cost? Ana. 20%. 

Solution, Proof. 

$150 Asking price. Asking price, $150 

120 Cost. Discount 20 %« 30 



30-^150«20%. Cost, $120 



RAPID PROCESS OF MARKING GOODS. 

4 VALUABLE HINT TO MERCHANTS AKr ALL KXTAIL DlAUUtl 
IK FOKSIGV AND DOMESTIC DKT GOODS. 

Retail merchants, in buying goods by wbolo' 
sale, buy a great many articles by the doien, such 
as boots and shoes, hats and caps, and notions of 
various kinds. Now, the merchant, in buying, for 
instance, a dozen hats, knows exactly what one of 
those hats will retail for in the market where he 
deals ; and, unless he is a good accountant, it will 
often take him some time to determine whether he 
can afford to purchase the dozen hats and make a 
living profit in selling them by the single hat ; and 
in buying his goods by auction, as the merchant 
often does, he has not time to make the calculation 
before the goods are cried off. He therefore loses 
the chance of making good bargains by being 
afraid to bid at random, or if he bids, and the 
goods are cried off, he may have made a poor bar- 
gain, by bidding thus at a venture. It then be- 
comes a useful and practical problem to determine 
ifuicmtly what per cent, he would gain if he re- 
tailed the hats at a certain price. 

To tell what an article should retail for to 
make a profit of 20 per cent., 

Rule. — Divide what the articlei cost per dozen b^f 
10, which is doTis hy removing the decimal point on^ 
place to the IrfL 

159 
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For instance, if Hats cost $17.50 per dozen, re- 
move the decimal point one place to the left, mak- 
ing $1.75, what they should be sold for apiece to 
gain 20 per cent, on the cost. If they cost $31.00 
per dozen, they should be sold at $3.10 apiece, etc. 
We take 20 per cent, as the basis for the following 
reasons, viz. : because we can determine instantly, 
by simply removing the decimal point, without 
changing a figure; and, if the goods would not 
bring at least 20 per cent, profit in the home mar- 
ket, the merchant could not a£ford to purchase and 
would look for goods at lower figures. 

BsASON. — The reason for the above rule is ob- 
vious : For if we divide the cost of a dozen by 12, 
we have the cost of a single article ; then if we 
wish to make 20 per cent, on the cost, (cost being 

{ or fO) ^^ ^^^ ^^® ^^ P^^ cent., which is ^, to 
the f, making f or |f ; then as we multiply the 
cost, divided by 12, by the f} to find at what price 
one must be sold to gain 20 per cent., it is evident 
that the 12s will cancel, and leave the cost of a 
dozen to be divided by 10, which is done by re- 
moving the decimal point one place to the left. 

1. If I buy 2 doz. caps at $7.50 per doz., what 
shall I retail them at to make 20%? Ans. 75 ots. 

2. When a merchant retails a vest at $4.50 and 
makes 20%, what did he pay per doz.? Ans. $45 

3. At what price should I retail a pair of boots 
that cost $85 per doz., to make 20%? Ans. $8.50. 
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ftAFID PE00S8S OF MARKING GOODS AT BIFFIBXNT 

PBR CENTS. 

Now, as remoring the decimal point one place 
to the left, on the cost of a dozen articles, girep 
the selling price of a single one with 20 per cent, 
added to the cost, and, as the cost of any article 
is 100 per cent., it is obvious that the selling price 
would be 20 per cent, more, or 120 per cent.; 
hence,. to find 50 per cent, profit, which would 
make the selling price 150 per cent, we would 
first find 120 per cent., then add 30 per eent., by 
increasing it one-fourth itself; to make 40 per 
?ent., add 20 per cent., by increasing it one-sixth 
itself; fox 35 per cent., increase it one-eighth itself, 
etc. Hence, to mark an article at any per cent 
profit, we have the following 

GENERAL RULE 

IKrii find 20 per cent profit, hy removing ike 
decimal point one place to the left on the price the 
articles cost a dozen; then, as 20 per cent, profit is 
120 per cent, add to or subtract from this amount 
the froiUional part that the required per cent, added 
to 100 is more or less than 120. 

Merchants, in marking goods, generally take a 
per cent, that is an aliqot part of 100, as 25 ^^ 
^%) ^^%j ®to- ^^0 reason they do this is be- 
cause it makes it much easier to add such a per 
99^K to the cost; for instance, a merchant could 
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mark almost a dozen articles at 60 per cent, profit 
in the time it would take him to mark a single 
one at 49 per cent For the benefit of the atadcnti 
and for the convenience of business men in mark 
iiig goods, we have arranged the following table : 

TABLE 

For Marking all Articles hougJU hy the Dozck. ' 
9 B. Most of these are used in business. 
To make 20^ remove the point one place to* the left 
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If I buy 1 doz. shirts for $28.00, what shall I 
retail them for to make 50^? Ans. $3.50. 

Explanation. — Remove the point one place to 
Hkt^ left, and add on j itself. 



BASIS OP SUCCESS IN BUSINESS. 

SHORT CREDITS SECURE LARGE PROFITS. 

Be watchAiI of your credits, as they have much to do 
toward securing large profits in business. 

The strong argument in favor of such a course can best 
be illustrate from the results shown in the following 
table, giving the accumulations from $100, invested in 
business for the term of ten years, and turned over at 
profits of 5, 8, and 10^. 

TABLE. 

Capital inyeeted. Amount, Ammnt, Anient. 

$100 turned over every Smos. 703.98 2172.46 4525.93 

100 " " " 6 " 265.33 466.08 672.74 

100 " " " 12 " 162.87 215.88 259.36 

100 " " " 2 years. 127.62 146.93 161.05 

Note. — An important question to be considered in re- 
ducing prices is, can one's saies be sufficiently increased, 
so as to compensate for the reduction of profits? From 
the above table it will be observed that quick sales and 

SMALL PROFITS 

Are more desirable than large ones, when secured at the 
expense of long credits. 

BEWARE OF EXPENSE. 

As expenses diminish all profits it is essential that judi- 
cious economv be at all times exercised. Man^ a businera 
becomes bankrupt from lack of foresight m this one 
particular. 

LOOK TO YOUR CREDIT. 

Alwavs command a thorough knowledge of your busi- 
ness ana your books. 

A smaller biisine!<s with cash capital produces larger 
profits than a large business conducted on credit. 

Be not too anxious to extend your business or branch out. 

Have a smaller house and larger capital. 

Goods well bought and discounts saved secure early 
profits. 

Avoid outside speculation, the chances are against 
success. 

Do not overtrade : goods in stock are better than charged 
up in bad debts. 
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Ledger accouuU arise from busiaesa trannao 
tioDB, and comprise a series of condensed elate- 
meuts iioder specific titles, shovving one's relation 
with persona and property. 

The left-hand side of each account shows debit 
entries, and the right-hand side credit entries. 
CLASSIFICATION OF ACCOUNTS. 

Accounts are divided or classified under two 
distinct heads, i. e., Real and Byyreaentative. 

Real AeeounU are those exhibiting Resources 
or lAabilities. 

Representative Accounts are those exhibiting 
Gains or Lo-ises. 

The several styles of accounts, such as ai'e 
used in the most extensive bustoeas establish- 
ments, are herewith presented, showing in detail 
the office or exhibit of each. To Ibo 
164 
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STUDENT OR ACCOUNTANT, 

Who is desirous in paeting himself regarding 
ihe principles governing accounts, and balanc- 
ing or 

CLOSING THE LEDGER, 

The following work or illustrations will prove 
invaluable, and will amply repay for any time 
or labor expended, as it contains in a condensed 
form all that is of practical value appertaining 
to the subject. 





aJitUcv Q^ccount 



Bepresents the proprietor, showing his capital or 
investment, 

AT COMMENCING BUSINESS. 

The Credit of Account shows the Capital or 
Resources invested. 

The Debit of Account shows the Liabilities or 
Amounts assumed to be paid from the business. 

The Difference shows the Net Capital, if the 
credit is in excess ; and the Net Luolvency, if the 
debit is in excess. 

DURING BUSINESS. 

The Credit of Account will show any additional 
investments. 
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Tfie Debit cfAecautU will show any additional 
liabilities assumed, or withdrawals of capital. 

UPON CLOSING THE LEDGER. 

The Oredit of Account will show the total iii- 
vestmeat of capital and the Net Gain arislDg 
from the business. 

The Debit of Account will show the total 
liabilities assumed, withdrawals of capital, and 
Net Loss arising from the business. 

The Difference will show the proprietor's 
Pi'esent Worth or Insolvency. If the credit side 
is in excess, a Present Worth; if the debit side is 
in excess, an Insolvency, 

The account is closed To or By Balance, as 
shown by the excess. 

Are treated precisely like the stock or capital 
account. The Net Interests of all the partners 
taken together will exhibit the condition or stand- 
ing of the firm. 





ClassfficatioD, Real ; Clo33d By Balance. 



LEDGER ACCOUNTS. 
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Debit of Aecount shows Total Cash Receipts. 
Credit of Account shows Total Cash Paymeutsv 
The Difference shows a Resource consisting of 
the amount of cash on hand. 

Note. — As more cash cannot be paid out than is re 
ceivedf the credit of the account can neier he in excess. 




ecec2Ht 




Classification, Real ; Closed By Balance, 

Debit of Account shows others* notes and ac- 
ceptances received. 

Credit of Account shows others' notes and 
acceptances paid, discounted or disposed of. 

The Difference shows a Resource consisting 
of others' paper on hand, the value of which we 
are to receive. 

Note — As others' paper cannot be disposed of until 
received f the cre'iit of the account can never be in excess. 





wucov-ve. 

Classification, Real ; Closed To Balance. 

Ci^dit of Account shows our notes and accept- 
ances issued. 

Debit of Accowiii shows our notes and accept- 
ances that have been paid or i^deenied. 
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The Difference shows a Liability consistiDg of 
our (mtatanding or unredeemed paper. 

Note. — As we cannot redeem or pay more of our paper 
than is Utued, the debit side of the account can never be 
in excess. 

Classification, Beal ; Closed To or By Balance, 

Debit of Account shows our charges against 
them or indebtedness in our favor. 

Credit of Account shows their charges against 
us, or our indebtedness in favor of others. 

Tlie Difference, if in favor of the debit side, 
shows a Resource, or the sum due us from the 
parties represented by the account. 

If in favor of the credit side, a Liability, or 

amount we owe them. 

Note. — ^When the balance is in our favor the account 
is termed a Personal Account Receivable; when against 
us a Personal Account Payable. 



Accounts representing consignments of mer- 
chandise or property received from others, to be 
sold for their account and risk, are treated the 
same as Personal Accounts, T\iq. debit side of 
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the account sbowiDg amount of expenses in- 
curred, and the credit side the returns. 




Classification, Bepresentative ; Closed To or 
By Loss and Oain. 

Debit of AccourU shows Cost of goods pur- 
chased. 

Credit of AccourU shows Sales or Proceeds. 

NoTB. — If the goods are not all sold or disposed of, it 
will be necessary to credit the account with the inventory 
or market value of the unsold quantity. 

The Difference shows a gain or loss according 

to the excess of the sides. If in favor of the 

credit, a Oain ; of the debit, a Loss, 

Note. — This account may be made to comprise all 
properties purchased for traffic, such as groceries, dry- 
goods, flour, produce, hardware, crockery, etc. ; or, if de- 
siredj each kind may be represented under its own separate 
headmg. 
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A special account under the above heading is 
frequently used to represent merchandise or prop- 
erty which we have consigned away to be sold 
for our account and risk. The account is treated 

similar to Merchandise. It is 
15 
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Debited with the cost or outlay. 

Credited with the returns. 

NOTB. — At closing the Ledger, if aocoant sales or full 
returns have not been received, it will be necessary to 
credit the account with the value represented, or inven- 
tory, same as in Merchandise. 

The Difference shows a Oain or Lom, (See 
Merchandise account.) 




/ (^J^. 



Classification, Representative; Closed To or 
By Loss aiid Oain. 

Debit of Account shows Cost or Outlay. 

Credit of Account shows Proceeds from Sales, 
or Income. 

NoTB. — ^Add inventory, if any, same as in Merchandise. 

The Difference shows Oain or Loss according 
to the excess of sides. (See Merchandise ac't.) 





Z^U 
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Classification, Bepresentative ; Closed By Loss 
and Oain, 
Debit of Account shows Cost or Outlay. 
Credit of Account shows Returns, if any. If 
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Yalue is estimated, add as Inventory in Mer- 
chandise. 

The Difference will show a L099, 

Classification, Representative ; Closed By Loss 
and Gain, 

Debit of Account shows Expenditures and out- 
lay for conducting the business. 

Note. — In case there should be returns from expense 
expenditures, the account would be credited. 

The Differefice shows a Loss, 



(^nutm. 



Classification, Representative; Closed To or 
By Loss and Gain. 

Debit of Account shows sums paid for use of 
others* money. 

Credit of Account shows sums received for use 
of our money. 

The Difference, if in favor of the credit side, 
shows a gain; when in favor of the debit side, a 
lom. 
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n¥. 



UCOU/\ 



Classification, Bepresentative ; Closed To cr 
By Loss and Gain, 

Debit of Account shows sums paid or allowed 
by us, 

Oredit of Account shows sums received or al- 
lowed us. 

The Difference, if in favor of the credit side, 
shows a gain; when in favor of the debit side, a 
loss. 
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Classification, Representative; Closed To or 
By Loss and Gain. 

Debit of Account shows amount paid for in- 
surance. 

Credit of Account shows amount received from 
others for insurance. 

The Difference, if in favor of the credit side, 
shows a gain; when in favor of the debit side, a 
loss. 
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Classification, Bepresentative ; Closed To or 
By L088 and Oain. 

Debit of Account shows sums paid or allowed 
for services in buying or selling. 
. dredit of Account shows sums received or al- 
lowed for services in buying or selling. 

Tlie Difference^ if in favor of the credit side, 
shows a gain; when in favor of the debit side, a 
'055. 
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(or, Frofit and Loss) exhibits Net Gains or 
Losses. Closed To or By Stock or Capital, 
wherein single proprietorship is represented. 
In Partnership business the account is closed To 
or By Partners* Account, showing each partner's 
respective share in the division of gains or losses. 

Debit of Account shows the total Losses arising 
from the business. 

Credit of Account shows the total Oains pro- 
duced from the business. 

The Difference shows a Net Oain or Net Loss, 
according to the excess of sides ; a Net Oain if 
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the difference is in favor of the credit side, and a 

Net L088 when in favor of the debii side. 

Note. — In closing the account, the NH Gain is carried 
to the credU of Stock or Partner^ account, showing an 
incrtaw of capUal, The Net X«m is carried to the ad)-U 
of Stock or Partnert^ account, showing a diminution of 
capital, 

Oains or Losses are divided between partners 
in accordance with the articles of copartnership 
or agreement made between them. The methods 
of adjustment will be found fully illustrated un- 
der the head of Partnership, page 139 of this 
work. 




/ 
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Is a special account kept with the proprietor to 
show his transactions with the business as an in- 
dividual. 
The account is 

DEBITED 

With his withdrawals of money or the appro- 
priation of any value belonging to the business 
to his private use, such as personal, household, 
or living expenses. 

The account is closed By Stock or Capital, and 
total amount carried to the debit of the Stock or 
Capital account. 
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Are special accounts kept with each partner, 
showing their transactions with the firm as indi* 
yiduab. The accounts are 

DEBITED 

For precisely the same reaaeuEM as eaplained In 
the individual {H^prietor's pHPoie AeccfurU, 

They are closed By Parhi^ers^ and each total 
debUj as shown, carried to the detU of the 
respective partner's genered or Oapital AcoautU, 



HOW TO CLOSE THE LEDGER. 

Inventories, — ^Take an inventory of all unsold 
property and credit the aocaunif showing the cost 
of same when pvJtckmeJL 

Tills entry is made with red ink, thus : By Bal- 
ance Inventofyy or jB^ Inventory, Aftar ruling, the 
amount is brought down to the debii of the new 
ueeowU in blaok iuk^ 

Representaiive Aeoaunte, — Those showihji^ 
Gains or Losses are closed after crediting the 
inventory, if any, bv writing on the smaller side, 
with red ink. To Loss and Gain, or By Loss and 



CLOBINQ LEDGER ACCOUNTS. 
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Oain. The excess as shown is carried to the 
debit or credit of the Loss and Chin account, the 
entry being made in black ink. 

Reai Aeoaunts. — ^Those showing Resources or 
Liabilities are closed by writing on the smaller 
side, in red ink. To Balance or By Balance. 

After ruling, the balance of excess as shown 
is brought to the debit or credit of the new 
account. 

Loss and Oain. — ^After closing all Represenia'- 
iive accounts, and the excess of gains or losses 
having all been brought forward, write on the 
smaller side, in red ink. To Stock or Partners* or 
By Stock or Partner$\ The difference will show 
the Net Gain or Net Loss, which carry to the 
debit or credit of Stock or Partners' account. 

Stock or Partners' Account, — Write on the 
smaller side, in red ink, To Balance or By Bal- 
ance. Rule up the account and bring down the 
balance as shown to the debit or credit of the 
new account in black ink. 

Proof of Work. — ^Take a Trial Balance after 
closing, and if your work is correct, the Ledger 
will be in equUiirium. 



ERRORS IN TRIAL BALANCES. 
VALUABLE EULE8 FOE THEIR DETECTION. 

PmiD Brynnl i Stitlton'i Biutniw Arltlnnrlls, wllb klnil pemiMoB 
Du^DiwI Cufltge^ CliICHKu, UUnoli. 

Iq keepiug accounts by Double Entry, eacb 
item appears in at least two different accouuts, 
on the Dr. side in one and on the Cr. side in the 
other ; bence the snm of all the debit entries in 
all the accounts nill equal the Biim of all the 
credit entries in all the accounts, and the sum 
of the Dr. balances will equal the sum of the 
Cr, balances, if all the entries are properly made. 
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ILLUSTRATION OF DOUBLE ENTKY. 

db. merchandise. Cr. 
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A TRIAL BALANCE 

Is a summary of the entire amounts entered on 
the Dr. and Cr. side of each account, or simply 
of the balances of all the accounts in detail, and 
if the sums of the debit and credit entries in the 
Trial Balance are not equal, then there is some 
error in the accounts or in making up the Trial 
Balance, which should be discovered and cor- 
rected. 

The first rule of the book-keeper should be to 
make no error; but for such as are fallible the 
following suggestions may be of some practical 
utility. 
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1. If the error be found in one figure only, it is 
probably an error of adding or copying. 

2. If it involve several figures, it may have arisen 
from the omission of an entire entry or from making 
the same entry twice. 

3. If it be divisible by 2, without a remainder, it 
may have arisen from posting an item to the wrong 
side of the account, in which case the item would 
be half of the apparent error. 

4. If the error be divisible by 9, without a re- 
mainder, it may have arisen from transposition, 
three cases of which may be easily detected by rules 
founded on the peculiar property of the number 9. 
These cases are — 

1st. When two figures are made to exchange 
places with each other, the orders in notation re- 
maining the same : e. g., 372 made to read 327, or 
732, or 273. 

2d. When two or more figures are made to change 
tlieir places in notation, their arrangement hi re- 
spect to each other remaining the same: e. ^., 
$4275 made to read $42750, or $42.75, or $427.50. 

3d. When two significant figures are made to 
change position both with respect to each other 
and also the orders of notation : e. g., $14 made to 
read $0.41. 

5. To detect the first and second cases of trans- 
imsition divide the amount of the error vi the trial 
balance successively hy 9, 99, 999, 9999, c^c, as far as 
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possible withmU a remainder, refecting all ciphers at 
the right of the last sigmficant figure in the error. 

The quotients that contain hut one digit figure 
will express the difference between the two digit 
figures transposed, which will be adjacent to each 
other if the divisor consist of but one 9, separated 
by one other figure if it consist of two 9% by two 
other figures if it consist of three 9's, and so on. 

Those quotients which contain two or more 
figures will express the number itself, which is 
transposed in notation simply, the arrangement of 
the significant figures remaining the same. In 
either case the order of the last significant figure 
in the error will be the lowest order of the figures 
transposed. The orders of the other figures can be 
easily determined by referring to the error and 
applying the principles of notation. 

6. To detect the third case, divide the error in 
the balance by as many 9's as is passible so as 
to give only a single figure in the quotient, and 
then the remainder in the same way, rejecting all 
ciphers at the right of the last significant figure 
in both dividends, after which there should be no 
remainder. 

The first quotient will be the figure filling both 
the highest and lowest order in the transposition ; 
the second quotient will be the other figure. 

NoiB.— If tbe error of the trial ta^anco ba not dirisible bj 9 it ca*i- 
not be tbe rettult of transi)osUioii alone. But whenever the error 
becomes t^ rednced as to be divisible by 9 without a remainder, a 
traa');)Oiition being then posiible, the above iedtd saauld ba applied. 

16 
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WE ADD THE FOLLOWIN'G 

IMPORTANT SUGGESTIONS. 

First. — Examine the Cash and Bills Receivable 
accounts ; the balance can never appear on the credit 
side, and should equal the amount of cash and notes 
on hand, as shown by the C. B. and B. B. 

Second. — Refer to the Bills Payable account ; the 
balance shown must appear in favor of the credit 
side and equal the amount of our outstanding 
paper. 

Third. — If the cash book is kept as an original 
book of entry, see that the balance on hand from 
previous month has been deducted. 

Fourth. — If the error appears only in the cent or 
dollar columns, it is not necessary to add the columns 
to the left. 

Fifth. — If, after applying the above tests, the error 
still exists, it will be necessary to go over the entire 
work. Re-add carefully the debit and credit sides 
of all the accounts, as the error undoubtedly lies in 
the addition. If not found, examine each posting 
separately, check from the journal or book pasted 
from to the ledger, and vice versa, as you proceed 
with your work. 

Note. — In the use of these rules In practice, not only 
the balances of the ledger accounts as they appear ou 
the balance-sheet should be exaniioed, but also all the 
separate postings, as a tranbpQsitiou there will equally 
anect the final balance. 



MEASUREMENT OF LUMBER. 



The unit of board measure is a square foot I 
Inch thick. 

To measure inch hoards. 

Rule. — Moltiplj the leugth of the board in feet 
by its breadth in inches, and divide the prrnluct 
b; 12; the quotient is the contents iu square feet. 

Note. — When the board is wider at one end tiiao 
llie other, add ibe width of the two ends together, 
and take half the sum for a mean width. 

ExAftiriJi. — How many square feet in a bonrd 
10 feet long, 13 inches wide at one end, o'd i 
inches wide at the other F 

Process. — (13 + 9)-i-2 = ll(meaa width} hep 
10 length X 11 = llO-v 12= 9| feet. Am. 
183 
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Sawed lumber, as joists, plank, and scantliDgs, 
are now generally bought and sold bj board mea»' 
ure. The dimensions of a foot of board measure 
are 1 foot long, 1 foot wide, and 1 inch thick. 

To ascertain the contents (board measure) of 
boards, scantling, and plank, 

BuLE. — ^Multiply the width in inches by the 
thickness in inches, and that product by the length 
infect, which last product divide by 12. 

Example. — How many feet of lumber in 14 
planks 16 feet long, 18 inches wide and 4 inches 
thick ? 

Process.— 16 feet X 18 inches X 4 inches =«1152, 
then 1152 -^ 12 == 96 feet » contents of one plank. 
96 X 14 » 1344 feet. Am. 

To find haw many feet of lumber can be sawed 
from a log. (Gauge of saw \ inch.) 

Rule. — ^From the diameter of the log in inches, 
subtract 4 (for slabs), one-fourth of this remainder 
squared and multiplied by the length in feet will 
give the correct amount of lumber that can be 
made from any log whatever. 

Example. — How many feet of lumber can be 
made from a log which is 36 inches in diamete^, 
and 10 feet long ? 

Process. — ^From 36 (diameter) subtract 4 (for 
slabs) = 32, then divide the 32 by 4, making 8, 
which squared =» 64, then multiply the 64 by 10 
(length) » 640 feet Ans. 
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To find how many feet of lumber there are left in a 
log after it is made perfeetly square. 

Rule. — Multiply the diameter in inches at the 
small end by one-half the number of inches, and 
thb product by the length of the log in/eef, which 
last product divide by 12. 

Example. — If the diameter of a round stick of 

timber be 22 inches, and its length 20 feet, how 

much lumber will it contain when hewn square? 

22 X 11 ^ 20 

Half diameter « 11, and = 403i ft., 

12 

the lumber when hewn square. 

To find how many feet of square edged hoards, of a 
given thickness, can be sawed from a log of a given 
diameter. 

BuLE. — ^Fiud the quantity of lumber in the log, 
when made square, by the last Rule; then divide 
by the thickness of the board, including the saw 
calf, the quotient is the number of feet of boards. 

Example. — ^How many feet of square edged 
boards, li inch thick, including the saw calf, can 
be sawn from a log 20 feet long, and 24 inches 
diameter ? 

24 X 12 X 20 

— s 480 ft.y the lumber when hewn sq. 



)T •' 12 

Then 480 divided by li » 384 feet Ans. 



UEASTnCEMENT OF WOOD. 



Wood is measured hj the cord, which contaloi 
1 28 cnbic feet. 

Wood IB bought aod sold by the cord and frac- 
tions of a cord. 

Pine and spnice spars from 10 to 4 Inches in 
jiftiueter inclusive, are messared by taking the dia- 
met«r, clear of bark, at one-third of their length 
from the large end. 

Spars are usually purchased by the inch diame- 
ter ; all under 4 inches are considered poles. 

Spruce spars of 7 inches and less, should hare 
ft faet in length for every inch in diameter. 
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Note. — A pile of wood that is 8 feet long, 4 fecA 
higL, and 4 feet wide, contains 128 cubic feet, or 
a cord, and every cord contains 8 cord-feet; and 
as 8 is 3^ of 128, eyerj cord-foot contains 16 cubic 
feet ; therefore, dividing the cubic feet in a pile of 
wood by 16, the quotient is the cord-feet ; and if 
corct-feet be divided by 8, the quotient is cords. 

Note. — ^If we wish to find the circumference of 
a tree, which will hew any given number of inches 
square, we divide the given side of the square by 
.225, and the quotient is the circumference re- 
quired. 

What must be the circumference of a tree that 
will make a beam 10 inches square ? 

NoTB. — ^When wood is " corded" in a pile 4 feet 
wide, by multiplying its length by its hight, and 
dividing the product by 4, the quotient is the cord- 
feet ; and if a load of wood be 8 feet long, and its 
hight be multiplied by its width, and the product 
divided by 2, the quotient is the cord-feet. 

How many cords of wood in a pile 4 feet widCi 
70 feet 6 inches long, and 5 feet 3 inches high f 

Note. — Small fractions rejected. 

To find how large a cube may be cut from any 
given sphere, or be inscribed in it. 

BuLE.— Square the diamefer of iJie tphert^ divide 
that product hy 3, and extract the iquare root of the 
quotient for the amwer. 
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I have a piece of timber, 30 inohes in diameter , 
how large a square stick can be hewn from it ? 

Rule. — Multiply the diameter hy .7071, and thi 
product is the nde of a square inscribed. 

I have a circular field, 360 rods in circumference ,- 
what must be the side of a square field that shall 
contain the same quantity? 

Rule. — Multiply the circumference hy .282, and 
the product is the side of an equal square. 

I have a round field, 50 rods in diameter ; what 
is the side of a square field that shall contain the 
same area? Ans, 44.31 135-}* rods. 

KULE. — Multiply the diamster hy .886, and- the 
product is the side of an equal square. 

There is a certain piece of round timber, 30 
inches in diameter ; required the side of an equi* 
lateral triangular beam that may be hewn from it. 

Rule. — Multiply the diameter hy .866, aad the 
product is the side of an inscribed equilateral tri- 
angle. 

To find the area of a globe or sphere. 

Definition. — A sphere or globe is a round solid 
body, in the middle or center of which is an imag- 
inary point, from which every part of the surface 
IB equally distant. An apple, or a ball used by 
ehildren in some of their pastimes^ may be called 
a sphere or globe. 



BOUND TIMBBB. 



Round timber, when squared, is estimated to 
lose one-fifih ; hence (50 cabic feet, or) a ton of 
round timber ia said to contain only 40 cubic feet. 

Boand, sawed, and hewn timber is bonght and 
sold by the cnbic foot. 

To meofiure round limber. 

Edle.* — Take the girth in feet, at both the lai^o 
and small ends, add them, and divide their sum by 
two for the mean girth ; then multiply the len^h 
in feet by the square of one-fourth of the mean 
^rth, and the qnotient will be the contents in cnbic 
*eet, according to the common practice, 

* Thla ral» glrai thnut /our-J(/iAi of the tma aantmlf, luw- 
Ifih bting allowtd to tli* bnjar Tar wuU In htwlDg. 
189 
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Example. — What are the cubic contents of a 
round log 20 feet long, 9 feet girth at the large 
end, and 7 feet at the small end f 

Solution. — 9 + T==16-*-2=38 mean girth. 

Then 20 length x 4 feet (the square of ^ mean 
girth) =s 80 cubic feet. Ans, 

I^ote. — If the girth be taken in inches, and the 
length in feet, divide the last product by 144. 

Example. — What are the cubic contents of a 
round log 12 feet long, 50 inches girth at the large 
end, 38 inches at the small end? 

Work.— 50 + 38 = 88 -^ 2 = 44 mean girth. 

Then 12 length X 121 inches (the square of ^ 
mean girth) = 1452 -s- 144 = lOy^g- cubic feet. 

To measure round timber as the frustum of a 
cone : that is, to measure all the timber in the log. 

Rule. — ^Multiply the square of the circumference 
at the middle of the log in feet by 8 times the length, 
and the product divided by 100 will be the contents. 
Extremely near the truth. 

Note. — The above rule makes 1 foot more timber 
in every 190 cubic feet a log contains if ciphered 
out by the loug and tedious rules of Geometry. It 
is therefore sufficiently correct for all practical pur- 
poses, and this rule being so short and simple iu 
comparison with all others, every lumberman, ship- 
builder, carpenter, inspector or surveyor of timber, 
should post it up for reference and use. 
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il TABLE FOB MEASURING TIMBER. 



Qmurtnr 
Ulrt. 


Areft* 


Quarter 

Girt. 


Area. 


Quarter 
Girt. 


Attm, 


InebM. 


Feet. 


Inches. 


Feet. 


Inches. 


Feet. •. 


6 


.250 


12 


1.000 


18 


2.250 


6| 


.272 


12} 


1.042 


18} 


2.376 


6J 


.294 


12} 


1.085 


19 


2.506 1 


6i 


.317 


12| 


1.129 


19} 


2.640 


7 


.340 


13 


1.174 


20 


2.777 


7t 


.364 


13} 


1.219 


20} 


2.917 


7J 


.390 


13} 


1.265 


21 


3.062 


71 


.417 


13i 


1.313 


21} 


3.209 


8 


.444 


14 


1.361 


22 


3.362 


8* 


.472 


14} 


1.410 


22} 


3.516 


8J 


.601 


14} 


1.460 


23 


3.673 


8i 


.531 


14| 


1.511 


23} 


3.835 


9 


.6621 


15 


1.562 


24 


4.000 


9i 


.594 


15} 


1.615 


24} 


4.168 t 


n 


.626 


15} 


1.668 


25 


4.340 1 


n 


.659 


15} 


1.722 


25} 


4.516 


10 


.694 


16 


1.777 


26 


4.694 


10} 


.730 


16} 


1.833 


26} 


4.876 


10} 


.766 


16} 


1.890 


27 


5.062 


lOi 


.803 


16} 


1.948 


27} 


6.252 


11 


.840 


17 


2.006 


28 


5.444 


11} 


.878 


17} 


2,066 


28} 


5.640 


11} 


.918 


17} 


2.126 


29 


5.840 


llf 


.959 


17} 


2.187 


29} 


6.044 










30 


6.250 



lb measure round timber by the table. 
Multiply the area corresponding to the quarter 
gfirt in inches by the length of the log in/eei. 
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Note. — If the qnarter-girt exceed the table, take 
half of it, and foar times the contents thns formed 
will be the answer. 

EXAMPLE 1. 
If a piece of round timber be 18 feet long, and 
the quarter girt 24 incbes, bow many feet of timber 
are contained therein 7 

24 quarter girt. 
24 



96 

48 

576 square. 
18 



4608 
576 



144)10368(72 feet 
1008 



288 
288 



By the Table. 

Against 24 stands 4.00 
Length, 18 



Product, 
Ans. 72 feet 



72.00 



This table gives the oastcmary, bat only aboat faur-Ji/ihs of 
&e tm* contents, mu-jiftk being allowed the buyer for wastt 
In bewing or sawing to make the timber square. 

The following rule gives the true contents : — 
Multiply square of girth by .08 times length. 
In the above example the whole gi/th is 8 feet, 
squared is 64 X (.08 X 18 length) » 92.16 feet 
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1. Of Flooring, 

Joists are measnred by mnltiplying their breadth 
by their depth, and that product by thek ^ength. 
They receive various names, according to the posi* 
tion in which they are laid to form a floor, such as 
trimming joists, common joists, girders, binding 
joists, bridging joists and ceiling joists. 

Oirders and joists of floors, designed to bear 
s;reat weights, should be let into the walls at each 
end about two-thirds of the wall's thickness. 

In boarded flooring, the dimensions must be 
taken to the extreme parts, and the number of 
squares of 100 feet must be calculated from these 
dimensions. Deductions must be made for stair- 
cases, chimneys, etc. , 

Example 1. If a floor be 57 ftset 3 inches Ipng, 
and 28 feet 6 inches broad, how many squaroA of 
flooring are there in that room ? 



By DuodecimaU 
F. L 
67 : 3 
28 : 6 



Bff Deamali. 
67.25 

28.5 

28625 
45800 
11450 

100)1631.625 feet. 

Squares 16.31626 16:31 : 7 : 6 

An$. 16 squares and 31 feet 
17 



456 




114 




28 : 


7 : 6 


7 : 


: 



SQUARE TIMBER 



To measure square timber. 

Roij.— Multiply the breadth in feet by the 
Jepth in feet, and that by the length in feet, and 
the quotient will be the contents in cubic feet. 

Example. — How many cubic feet in asqaare log 
12 feet long by 2 feet broad and 1^ feet deep ? 

ExFLAJiATioiT. — 2 feet breadth x 1| feet depth 
X 12feet length = 36 cabic feet. Aiib. 

Note. — If the breadth and depth bs taken in 
Inches, divide the last prodnct by 144. 

Example. — How many cubic feet in a square log 
24 feet long, 30 inches broad, and 20 inches deep ? 

Solution. — 30 inches breadth X 30 inches depth 

)( 24 feet length = 14400 -^ 144 ^ 100 cubic feet 

194 
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PROBLEM 
To find tht iolid conUenU oj squared, or four^ided 

Timber, 

By the CarperUer* Rule, 
As 12 on D : length on o : Quarter girt on D : 
solidity on o. 

RuLJfi I. — Multiply the breadth in the middle by 
the depth in the middle^ and thai product by the 
length for the solidity. 

Note.— If the tree taper regularly from one end 
to the other, half the sum of the breadths of the 
two ends will be the breadth in the middle, and 
half the sum of the depths of the two ends will bo 
the depth in the middle. 

Rule II. — Multiply the mm of the breadtJih oj 
the two ends by the sum of the depths, to which add 
the product of the breadth and depth of each end; 
one-sixth of this sum multiplied by the lengthy wiU 
give the correct solidity of any 'piece of squared tim^ 
ber tapering regularly, 

PROBLEM 
To find how much in length will make a solid foot^ 
or any other asssigned quantity ^ of squared timber 
of equal dimensions from end to end. 
Rule. — Divide 1728, the solid inches in a fooi^ 
or the solidity to be cut off, by the area of the end 
in inches, and the quotient will be the length in inches 
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Note. — To answer the purpose of the above 
role, some oarpcnters' roles have a little table upob 
them, in tbo following form, called a table of <uii- 
her mecwure. 



1 








9 0|11 


8 


9 1 inches. 


144 

1 


86 


16 


9 


6 


4|2 


2 


1 1 feet 


2 


8 


4 6 


6 7 1 8 1 9 1 Bide of the Bquare.| 



This table sbows, that if the side of the square 
be 1 inch, the length must be 144 feet ; if 2 inches 
be the side of the square, the length must be 36 
beif to make a solid foot. 

CAPACITY OF CISTERNS OR WELLS. 

Tabular view of the number of gallons contained 
in the clear between the brickwork for each ten 
inches of depth : 



Diameter. Gallons. 
2 feet equal 19 



2h 




3 




3i 




4 




41 




5 




5i 




6 




61 




7 




71 





tt 
« 
tt 
It 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



Diameter. Gallons. 



353 

396 

461 

489 

592 

705 

827 

959 

1101 

1958 

3059 



30 


81 

9 

91 
10 
11 
12 
13 
14 
15 
20 
25 






44 




60 




78 




97 




122 




148 




176 




207 




240 




275 





CISTERNS AND BESERYOIBS. 

iftm to measure their coiUmlt. 



iBt Find the solid coatenta of the cistern in cubic inchet. 

2d. Divide the contenia so found br 143o3, and the quo- 
tient will be Ihe number of hogsheatl!'. 

If the height of the eislem be giveTi, how do you find 
the diameter, so that Ibe ciatern sball contain a ([jven 
Uliiuber at bogsbeada ? 

Ist. Bednce Ibe height of the cistern to inches, and the 
eontents (o cubic inches. 

2d. Multiply the height by the decimal .7864. 

3d. Divide the contents by the last result, and extraet 
the Equate root of the quotieut, nbich nillbe the diameter 
of the ciatern in inches. 

HotB.— Ill iBtimallPiE rlis (scicitr ot tlitsnu, rtKrroiir, Mc.. tli* 
MlDwIng table liiiMd: 

3tigalloui 1 barrel. 

63 " I hogshead. 

The banelsased in commerce vaiy from 30 to 45 gallon^ 
and the hogshead from 40 to 60 galloua, 
197 
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CISTERNS AND RESERVOIRS. 

HOW TO MBASUBB THEIR C017TENTB. 

Cisterns and Reservoirs are constructed for the purpose 
of holding large (quantities of water or fluids, and are in the 
form of a tub cylinder, or solid square. They jire generally 
built in the around, and mortised on all sides, except the 
opening, with bricK or stone, and are chiefly permanent 
in their construction. 

TO MEASURE BOUND OR CYLINDRICAL CISTERNS. 

Rule I. — MulMply the square of the diameter in feet by 
the depth in feety which wiu give the nv/mber of cylindrical 
feet in the cistern. 

Rule II. — Multiply the cylindrical feet by 

373 . 

for Hogsheads. 

4000 

373 

— for Barrels, or divide by 6. 

2000 ' 

47 

— for Gallons. 
8 

The result will be the contents either in hogsheads, barrels, 
or galhns, depending upon the fractions used. 

Example I. — ^What is the contents in hogsheads of a 
cistern 20 feet in diameter and 10 feet deep ? 

S0LUTKW4— 20 ft. X 20 ft. = 400 ft. square of diameter. 
400 " X 10 " =4000 cylindrical ft. 

873 

4000 cylindrical ft. X =373 hhds.— 4n«. 

4000 

Example II. — ^How many gallons in a dstem 10 feet in 
diameter and 16 feet deep? 
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Solution.— 10 X 10 = 100 X 16 = 1600 cyUndrical ft 

47 
1600 X — = 9400 gaUonfl.— -4n«. 
8 

Or, 373 

1600 X — = 298| barrels.— -4n<. 
2000 

Or, 373 

1600 X = 149i liogslieads.— -4»w. 

4000 

TO MEASTJBB SQUARE CISTEBNS. 

Bulb I. — MvMply the width in feet by the length in feetf 
wnd that product by the depth in feet; this last product 
will be the number of cubic feet in the dstem. 

Bulb 11,— -Multiply the cubic feet thus obtained by 

19 

— for Hogsheads. 

160 

19 

— for Barrels. 

80 

7 -^Q»j for Gallons. 

This will give the contents either in hogsheads^ barrels ^ or 
fl^Uons, as desired. 

Example. — How mnch water will a cistern contain 
which is 6 feet wide, 8 feet long, and 10 feet deep ? 

Solution.— 6 X 8 = 48 X 10 = 480 cubic ft. in cistern. 

19 
480 X — = 57 hogsheads.— iini. 
160 

19 
Or, 480 X — = 114 barrels.— ^n#. 

80 

40 
Or, ' 480X7VWWor480X?.48=8690 — gall.— ^nt. 

*•** 100 
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tlanging is the art of measuring the cfipacity d 
casks and vessela of an; form. In commerce, most 
of the gauging is done by the use of the diagona* 
rod, vhicb gives only approximate results, but suf- 
Sciently accurate for ordioarj purposes. 

Ullage is the difference between the actual con- 
tents of a vessel and its capacity, or that part 
which is empty. 

To measure small cylindrical vessels. 

RuLB. — Multiply the square of the diameter, Is 
Inches, by 84, and that by the height, in inches, 
and point olT four Ggares ; the result will be the 
capacity, in wine gallons and decimals of a gallon 

For beer gallons mnltiply by 2tl instead of 84. 
200 



CASK-GAUGING. 201 

Example. — ^A can measares 15 IncheB in diame* 
ter, and is 2 feet 2 inches in height How many gal 
Ions will it contain f 15 x 15 = 225 X 26 height « 
5850 ; 6850 X 34 = 19.8900. An8, 19yVv galls. 

Casks are nsaallj regarded as the two eqnal frns- 
tnms of a cone, and are yerjr accurately ganged by 
three dimensions as follows : — 

To measure a cask by three dimensions, 

Ist. Add the bnng and head diameters in inches, 
and divide by 2 for the mean diameter, 

2d. Multiply the square of the mean diameter by 
the length of the cask in inches. 

3d. Multiply the last product by .0034 for wine 
gallons, .0028 for beer gallons. 

Example. — How many wine gallons in a cask, 
the bung diameter of which is 22 inches, the head 
diameter 20 inches, and the length 32 inches ? 

. WoBK. — 22 + 20 s 42 -4- 2 « 21 (mean diame- 
ter) : then 21 x 21 ~ 441 (square of mean diame 
ter), X 32 length » 14112 x .0034 » 47.9808. 
Ans, 

Note. — If the cask is not full, stand it on the 
end, and multiply by the height of the liquid, in- 
stead of the length of the cask, for actual contents. 

When the cask is muck bilged or rounded frod 
the bung to the head, a more accurate way is to 
gauge by four iimcnsions, as follows :— 
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2b measure a cask by four diniensiona, 

Ut. Add the bang and head diameters in inches 
and th« diameter in inches between bung and head. 

2d. Divide their sum bj 3 for the mean diameter. 

3d. Multiply the square of the mean diameter 
by the length of the cask in inches. 

^h. Multiply the last product by .0034 for wine 
gallons, .0028 for beer gallons. 

Example. — What are the contents in gallons of 
a cask, the bung diameter of which is 24 inches, 
the middle diameter 20 inches, the head diameter 
1 6 inches, and its length 40 inches ? 

Work.— 24 + 20 + 16 = 60 -^ 3 == 20 (mean 
diameter), then 20 X 20 » 400 (square of mean dia- 
meter) X 40 length = 16000 X .0034 « 54.4 gallons 

1. The ale gallon contains 282 cubic inches. 

2. The wine gallon contains 231 cubic inches. 
3 The bushel contains 2150.4 cubic inches. 

4. A cubic foot of pure water weighs 1000 
ounces » 62^ pounds avoirdupois. 

5. To find what weight of water may be put into 
a given ycssel. 

Multiply the cubic feet by 1000 for the ounces, 
or by 6 2^ /or the pounds avoirdupois, 

6. What weight of water can be put irto a ciit 
tern 7^ feet square ? Ans. 26,367 lbs. 3 os 



MEASURINa OBAIK. 



By the TTnited States Btandard, 2150 cnbic inehe* 
make & boBhel. Now, as a cubic foot contaior 
1738 cabic inches, a bashel is to a cubic foot as 
2150 to 1728; or, for practical pnrpOBes, as 4 to 
5. Therefore, to conTert cubic feet to bushels, it 
is necessary only to multiply by J. or 8. 

lb measure the busheh of grain in a granary 

KuxE. — Multiply the length in feet by tht 
breadth in feet, and that again by the depth in 
feet, and that again by 2' 1"^^ ^^^^ prodnct will 
be the number of bnahels the granary contains. 

Example. — How many bushels in a bin 10 feet 
long, 4 feet wide, and i feet deep. 

WoaK, — 10 feet length X 4 feet breadth x 4 feet 
4eptt._160<-abicfeet;thenl60x ) =■ 123. Ana 
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SIZE OP BINS 
To contain a given number of busheb. 

Having any number of bushels, how then will 
you find the corresponding number of cubic feet T 

Increase the number of bushels one-fourth itself, 
and the result will be the number of cubic feet. 

How will you find the number of bushels which 
a bin of a given size will hold 7 

Find the content of the bin in cubic feet ; then 
diminish the content by one-fifth, and the result 
will be the content in bushels. 

How will you find the dimensions of a bin 
which shall contain a given number of bushels ? 

Increase the number of bushels one-fourth 
itself, and the result will show the number of 
cubic feet which the bin will contain. Then, 
when two dimensions of the bin are known, 
divide the last result by their product, and the 
quotient will be the other dimension. 

If you wish the contents of a pile of ears of 
com, or roots, in heaped bushels, ascertain the 
cubic feet, and multiply by iVir. 



WEIGHTS AND MEASURES 

Recognized by the Laws of the United States, 

In some States dried apples and peaches are 
sold by the heaping bushel as are other of farm 
products. 

A bushel of corn in the ear is three heaped 
half-bushels, or four even-full. 



TABI^E OF ATOntDUPOIS FOnHSS is A BUSHHi, 

Ae praerSitd by «lafut< tn the taxral Slaia named. 



Ii Fnnnivl.imla go II» cwne, 10 Ibi. gi 
Buka 1 iHuhel; and la IlllDaii, SO lOe-coa 

Acukof Unit) ia 140 Lis ^lme°lD glulcl 
Tolama, SDd 2Vf I^nua iu weigbt In nsMC. 
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RAILROAD FREIGHT. 

TABLE OF aBOSS WEiaHTS. 

The Ariiclea named are Billed at actual weightSf ^ possible^ 
biU usiiaUy at the weights in the Table below when it ia 
not convenient to weigh them. 



AIo and Beer 320 lb. per bbl. 

*• " 170 

^ " 100 

Apples, dried 24 

** green ft6 

« "... .150 

Barley 43 

Beans, wbite CO 

" catitor 46 

Beef 320 

Bran 20 

Brooms 40 

Buckwheat 62 

Cider 350 

CJharcoal 22 

Clover Seed 60 

Com 56 

•* in ear 70 

" Meal 43 

" « 220 

Eggs. 200 

Fish 300 

Flax Seed 50 

Flmir 200 

neinp Seed 44 



Highwinee 350 lb. per bbl. 

Hungarian Grass 

Seed 45 

Lime 200 

Malt 33 

Millet 45 

Nails 108 

Oats 32 

Oil 400 

Onions 57 

Peaches, dried. . . 33 

Pork 320 

Pptatoes, common. 150 

" . 60 

" sweet. . . 55 

Bye.. 56 

Salt, fine 56 

'« « 300 

" coarse 350 

" in sacks 200 

Timothy Seed.... 45 

Turnips 56 

Vinegar 350 

Wheat 60 

Whiskey 350 

One ton weight is 2000 lbs. 

ESTIIATED WEIGHTS OF LDXBEB AND OTHER ARTICLES.' 

KoTE.— From 18,000 to 20,000 lb. Is considered a car-load In most 
places, each car itself also weighing about 20,000 lb. 
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TO HEASTTBG CORN ON THE COB IN CRIBS 



Corn is generally put up in cribs made of rails ; 
but the rule will apply to a crib or any size or kiud, 
vhether equilateral, or flared at the sides. 

TFAen the crib is equilaleral. 

Rdlb. — Maltiply the length in feet by thi 
breadth in feet, and that again b; the height in 
feet, which last product multiply by .63 (the frac- 
tional part of a heaped bushel iu a cubic foot), aud 
the reaalt will be the heaped bushels of eai-a. For 
the number of bushels of shelled corn multiply bv 
42 (two-tbirds of .68), instead of .63 
207 
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ExAMPL£. — Required the number of bushels of 
Bhelled com contained in a crib of ears, 15 feet 
long, by 5 feet wide, and 10 feet high 7 

15 length x 5 width, x 10 height «= 750 cable 
feet. Then 750 X .6(» ~ 472.50 heaped bushels ot 
ears. Also 750 X .42 = 315 bushels of shelled 
corn. 

In measuring the height, of course, the height of 
the corn is intended. And there will be found to 
be a difference in measuring corn in this mode, be- 
tween fall and spring, because it shrinks verj much 
in the winter and spring, and settles down. 

When the crib is flared at the sides, 

E.X7LE. — Multiply half the sum of the top and hot* 
tom widths in feet by the perpendicular height in 
feet, and that again by the length in feet, which 
last product multiply by . 63 for heaped bushels of 
ears, and by .42 for the number of bushels of 
shelled corn. 

Note. — The above rule assumes that three heap- 
ing hslf bushels of ears make one struck bushel 
of shelled com. This proportion has been adopted 
upon the authority of the major part of our best 
agricultural journals. Nerertheless, some journals 
claim that two heaping bushels of ears to one of 
shelled corn is a more correct proportion, and it is 
fche custom in many parts of the country to buy 
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and sell at that rate. Of coarse maeh will de- 
pend upon the kind of corn, the shape of the CAr, 
the size of the cob, &c. Some samples are to be 
found, three heaping half bushels of which wil 
even oYermn one bushel shelled; while others 
again are to be found, two bushels of which will fall 
short of one bushel shelled. Every farmer must 
judge for himself, from the sample on hand, whether 
to allow one and a half or two bushels of ears to 
one of shelled corn. In either case, it is only an 
approximate measurement, but sufficient for all ordi« 
nary purposes of estimation. The only true iray 
of measuring all such products is by weight. 



MEASHBEMEKT OF HAT. 



The only comet mode of meaBoring hay is to 
weigh it. This, on acconnt of its bnlk and cha- 
racter, is very difBcnIt, nnleBs it is baled or other- 
wise compajted. This difficulty has led farmeni 
to estimate the weight by the balk or cubic con- 
tents, ft mode which is only approximately correct 
Some kinds of hay are light, while others are 
heavy, their eqnal balks varying in weight. But 
for all ordinary farming purposes of OEtimating the 
imonnt of hay in meadows, mows, and stacks, the 
following rales will be fouod sufficient :— 

A.B nearly as can be ascertained, 25 cubic yards 
of average meadow hay, in windrows, make a ton 
210 



MSASUEBMKNT 0? HAT. ^H 

When loaded on wagcns, or stored in bams, 20 
eubic jards make a ton. 

When well settled in mows, ar stacks^ 15 cable 
^ards make a ton. 

Note. — These estimates are for meaium-siitid 
mows or stacks ; if the hay is piled to a great 
height, as it often is where horse hay-forks are 
used, the row will be much heavier per cubic yard. 

When hay is baled, or closely packed for ship- 
ping, 10 cubic yards will weigh a ton. 

To find the number of tons in long square stacks, 

E.ULE. — ^Multiply the length in yards by the 
width in yards, and that by half the altitude in 
yards, and divide the product by 15. 

ExAMPXJS. — ^How many tons of hay in a square 
Btack 10 yards long, 5 wide, and 9 high ? 

SoiiTJTiON.^lO X 5 X 4^ » 225 -s- 15 » 15 tons. 

To find the number of tons in circular stacks. 

Rule. — ^Multiply the square of the circumference 
in yards by 4 times the altitude in yards, and du 
vide by 100 ; the quotient will be the number of 
cubic yards in the stack ; then divide by 15 for the 
Dumber of tons* 

ExABfPLE. — How many tons of hay in a circular 
itack, whose circumference at the base is 25 yards, 
and height 9 vards f 
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Solution.— 25 x 25 » 625, the square of the 
circamference ; then 625 x 36 (four times the 
length), s 225000 ^ 100 « 225 (the number o) 
cubic yards), then 225-7- 15 » 15, the number of 
tons. 

An easy mode of ascertaining the value of a 
given number of lbs. of hay, at a given price per 
ton of 2000 lbs. 

Rule. — ^Multiply the number of pounds of hay 
(coal, or anything else which is bought and sold 
by the ton) by one-half the price per ton, pointing 
off three figures from the right hand ; the remain- 
ing figures will be the price of the hay (or any 
article by the ton). 

Example. — ^What will 658 lbs. of hay cost, @ 
$7 50 per ton t 

Solution. — $1 50 divided by 2 equals $3 75, by 
which multiply the number of ponnds, thus : 658 x 
$3 75 » 246.750, or $2 46. Ana 

Note. — ^The principle in this rule is the same as 
in interest — dividing the price by two givoB us the 
price of half a ton, or 1000 lbs. ; and pointing siti 
three figures to the right is dividing by 1000. 

A truss of hay, new, is 60 lbs. ; old, 56 Ibi ; 
straw, 40 lbs. 

A load of hay is 36 trusses. 

A bale of hay is 300 lbs. 



RUtBS POR DETERMINING THE WEIGHT 
OP LITE OATTLB. 



For cattle of a girth of from 5 to 7 feet, allow 
23 lbs. to the snper&ciol foot. 

For cattle of a girth of from 1 to 9 feet, allow 
SI Ibfl. to the Boperficial foot 

For small cattle and calves of a girth of from 3 
to 6 feet, allow 16 lbs. to the auperGcial foot 

For pigs, sheep, and all cattle measuring less tbau 
3 feet girth, allow 11 lbs. to the superficial foot. 

Measure in inches the girth round the breast, 
J nst behind the shoulder-blade, and the length of 
the back from the tail to the forepart of the sboul- 
der-blade. Multiply the girth by the length, and 
divide hj 144 for the Buperfleial feet, and then n al- 
213 
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tiplj the superficial feet by the uamber of Iba 
allowed for cattle of different girths, and the pro- 
duct will be the number of lbs. of beef, real, or pork 
in the four quarters of the animal To find thf 
number of stone, divide the number of lbs. by 14. 

EX.U1PLE. — ^What is the estimated weight of 
beef in a steer, whose girth is 6 feet 4 inches, and 
length 5 feet 3 inches ? 

Solution. — 16 inches girth, x 63 inches length, 
« 4t88 -^ 144 = 33J square feet, X 23 = T64} 
lbs., or 54f stone. Ans, 

Note. — When the animal is but half fattened, 9 
deduction of one lb. in every 20 must be made ; 
and if very fat, one lb. for every 20 must be added. 

Where great numbers of cattle are annua'ly 
bought and sold under circumstances that forbid 
ascertaining their weight with positive accuracy, 
the estimated weight may be thus taken with ap- 
proximate exactness — at least with as moch accu- 
racy as is necessary in the aggregate valuation of 
stock. No rules or tables can, however, be at all 
times implicitly relied on, as there are many cir- 
cumstances connected with the build of the animal, 
the mode of fattening, its condition, breed, &c.. 
that will influence the measurement, and conso' 
qaently the weight. A person skilled in estimat- 
lug the weight of stock soon learns, however, lo 
make allowanoe for all these circumstances. 



BEICK BUILDING. 



A perch of stone is 24.16 cubic feet ; when bnOt 
ID the vail, 22 cubic feet make 1 perch, 2| cubic 
feet being allowed for the mortar and Blling. 

Threo pecks of lime aod four boshels of sand to 
a perch of wall. 

2b Jind the number of perches of stone in walls. 

RvLG. — Maltiply the length in feet by the height 
in feet, and that by the thickness in feet, and divide 
the product by 22. 

Example. — How loany perches of stone con- 
tained io a wall 40 feet long, 20 feet high, and 1 8 
inches thick? 

SoLtiTiON. — 10 fctt length X 20 feet height x U 
feet thick = 1200 -i- 22 ~ 64.54 perches. Ans. 
215 
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Note. — ^To find the perches of masanry, divide 
the cubic feet by 24.75, instead of 22. 

Brick-work. 

The dimensions of common bricks are from 71 
to 8 inches long, by 4i wide, and 2i thick. Front 
bricks are Si inches long, by 4} wide, and 2} thick. 

The usual size of fire-bricks is 9i inches long, by 
4i wide, by 2i thick. 

22 to 23 common bricks to a cubic foot when 
laid ; 15 common bricks to a foot of 8-inch wall 
when laid. 

To find the number of common bricks in a walL 

BuLE. — ^Multiply the length of the wall in feet 
by the height in feet, and that by its thickness in 
feet, and that again by 22. 

Example. — How many common bricks in a wall 
40 feet long by 20 feet high, and 12 inches thick ? 

Solution. — 40 feet length X 20 feet height, X 1 
foot thick, X 22 = 17,600. Ans. 

Note. — For walls 8 inches thick, multiply the 
length in feet by the height in feet, and that by 15. 

When the wall is perforated by doors ard win- 
dows, deduct the sum of their cubic feet from the 
cubic contents of the wall, including the openings, 
Defore multiplying by 22 or 15 as before. 

Lcdhs. 

Laths are li to 1} inches wide, by 4 feet long, are 
dsually set i inch apart, and a bundle contains 100. 
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fidi BEICKLATSBS' WOi^ 

The principal is tiling, slating, walling and chim. 
ocy work. 

7i Of jKling or Slatmg. 

mf 

Tiling and slating are measured by the square 
3f 100 feet, as flooring, partitioning and roofing 
were in the Carpenters' work ; so that there is not 
much difference between the roofing and tiling; 
yet the tiling will be the most ; for the bricklayers 
flometimes will require to have double measure for 
hips and valleys. 

When gutters are allowed duuble measure, the 
way is to measure the length along the ridge-tile, 
and add it to the content of the roof: this makeo 
an allowance of one foot in breadth, the whole 
length of the hips or valleys. It is usual also to 
allow double measure at the eaves, so much as the 
projector is over the plate, which is commonly 
about 18 or 20 inches. 

Sky-lights and chimney shafts are generally de- 
ducted, if they be large, otherwise not. 

Example 1. There is a roof covered with tiues, 

whose depth on both sides (with the usual ali »w* 

anoe at the eaves) is 37 feet 3 inches, and die 

length 45 feet ; how many squares of tiling are 

contained therein ? 
19 
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2. Of Walling. 

Bricklayers commonly measure their work by 
the rod of 16^ feet, or 272^ square feet. In some 
places it is a custom to allow 18 feet to tke rod ; 
that is, 324 square feet. Sometimes the work is 
measured by the rod of 21 feet long and 3 feet 
high, that is, 63 square feet ; and then no regard 
is paid to the thickness of the wall in measuringi 
but the price is regulated according to the tliick- 
ness. 

When you measure a piece of brick-work, the 
first thing is to inquire by which of these ways it 
must be measured; then, haying multiplied the 
length and breadth in feet together, divide the pro- 
duct by the proper divisor, viz.: 272.25, 324 or (^3, 
according to the measure of the rod, and the quo- 
tient will be the answer in square rods of tiiai 
measure^ 

But, commonly, brick walls that are measured 
by the rod are to be reduced to a standard thick- 
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oess of a brick and a-half, which may be done by 
the following 

Rule. — Multiply the number of superficial fed 
that are contained in the toall hy the number of 
half bricks which thai vxdl is in thickness; on^ 
third part of that product will be the content ri 
feet. 

The dimensions of a building are generally 
taken by measuring half round the outside and 
half round the inside, for the whole length of the 
wall ; this length, being multiplied by the hight, 
gives the superficies. And to reduce it to the 
standard thickness, etc., proceed as above. All the 
vacuities, such as doors, windows, window backs, 
etc., must be deducted. 

To measure any arched way, arched window or 
door, etc., take the hight of the window or dooi 
trom the crown or middle of the arch to the bot- 
tom or sill, and likewise from the bottom or sill to 
the spring of the archj that is, where the arch 
begins to turn. Then to the latter hight add twice 
ihe former, and multiply the sum by the width of 
tlie window, door, etc., and one-third of the pro- 
duct will be the area, sufficiently near for practice. 

Example 1. If a wall be 72 feet 6 inches long, 
and 19 feet 3 inches high, and 5^ bricks thick, 
how many rods of brick work are contained therein^ 
when reduced to the standard ? 
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OULZIXR8' WORK. 

Glaciers take their dimensions in feet, iftohea 
and eights or tenths, or else in feet and hundredth 
parts of a foot, and estimate their work bj the 
square foot. 

Windows are sometimes measured by taking the 
dimensions of one pane, and multiplying its super- 
ficies by the number of panes. But, more gen- 
erally, they measure the length and breadth of the 
window over all the panes and their frames for the 
length and breadth of the glazing. 

Circular or oval windows, as fan lights, etc., are 
measured as if they were square, taking for their 
dimensions the greatest length and breadth, as a 
compensation for the waste of glass and labor in 
cutting it to the necessary forms. 

Example 1. If a pane of glass be 4 feet 8f 
inches long, and 1 foot 4^ inches broad, how many 
feet of glass are in that pane ? 



BY DUODECIMALS. 

FT. nr. p. 

4 8 9 
14 3 
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BY DECIMALS. 
4.729 

1.354 



18916 
23645 
14187 

4729 

6.403066 
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FLUHBKBI WORK. 

Plamben* work is generally rated at bo maob 
per pound) or by the hundred weight of 112 
poniidS) and the price is regulated according to the 
value of lead at the time when the work is per* 
formed. 

Sheet lead, used in roofing, guttering, etc., 
weighs from 6 to 12 pounds per square foot, ac 
cording to the thickness, and leaden pipe varies in 
weight per yard, according to the diameter of its 
bore in inches. 

The following table shows the weight of a square 
foot of sheet lead, according to its thickness, reck- 
oned in parts of an inch, and the common weight 
of a yard of leaden pipe corresponding to the 
diameter of its bore in inches: 



Thickness 
of Lead. 


Pounds to a 
Square foot 


Bore of 
Leaden Pipe. 


Pounds 
per yard. 


1^ 


5.899 


i 


10 




6.554 


1 


12 

• 




7.373 


U 


16 




8.427 


H 


18 




9.831 


1* 


21 




11.797 


2 


24 
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Example 1. A piece of sheet lead measures 16 
Teet 9 inches in lengthy and 6 feet 6 inches io 
bteadth; what is its weight at 8^ pounds to a 
^foarefbot? 



BT DUODBOIMALS 
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BY DEOUf ALS 
rBST. 

16.75 
6.5 



8375 

10050 

108.875 feet. 



Then 1 foot : 8^ pounds : : 108.875 feet : 
898.21875 pounds=8 cwt. 2^ pounds nearly. 



mason's WOftK 

Masons measure their work sometimes by the 
foot solid, sometimes by the foot superficial, and 
sometimes by the foot in length. In taking 
dimensions they girt all their moldings as 
joiners do. 

The solids consist of blocks of marble, stone 
inllars, columns, eto. The superficies are pave- 
meatB, slabs, chimney-pieces, etc. 
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tLABTSKOM WORK. 

Plastorers' work is principally of two kinds, 
namely, plastering upon laths, called ceiling^ and 
plastering upon walls or partitions made of firamed 
timber, called rendering. 

In plastering upon walls, no deductions are mado 
except for doors and windows, because cornicft«, 
festoons, enriched moldings, etc., are put on af>er 
the room is plastered. 

In plastering timber partitions, in large ware- 
houses, etc., where several of the braces and larger 
timbers project from the plastering, a fifth part is 
commonly deducted. Plastering between their 
timbers is generally called rendering between 
quarters. 

Whitening and coloring are measured in the 
same manner as plastering ; and in timbered par- 
titions, one-fourth, or one-fifth of the whole area is 
eommonly added, for the trouble of coloring the 
Bides of the quarters and braces. 

Plasterers' work is measured by the yard square, 
consisting of nine square feet. In arches, the girt 
round them, 'multiplied by the length, will give the 
Buperficies. 

Example 1. — If a ceiling be 59 feet 6 inches 
k>ng, and 24 feet 6 inches broad ; how many yards 
does that ceiling contain ? 
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PROBLEM L 

To find the solid content of a Dome^ having tht 
hight and the dimennom ofiti base given, 

UULE. — Multiply the area of the hase by the 
hightj and § of the product will he the solidity. 

Example 1. — What is the solidity of a dome, io 
the form of a hemisphere, the diameter of the cir- 
cular base being 60 feet ? 

60*X .7854=2827.44 area of the base. 

Then f (2827.44X30)=56548.8 cubic feet, 
An$. 

PROBLEM n. 

To find the superficies of a dome^ having the hight 
a/nd dimensions of its hase given, 

BULE. — Multiply the area of the base by 2, and 
the product yyill he the superfixnal content required ; 
or^ multiply the square of the diameter of the base 
by 1.5708. 

Fob an Elliptical Dome. — Multiply the two 
diameters of the base together^ and that product by 
1.5708, the last product mil be the area, suffidentU^ 
correct for practical purposes. 
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Question. — A stick of timber is carried by three 
oien, one carries at the end, and the other two with 
a lover, How far shoald the lever be placed from 
the other end, that each man may carry equally ? 

RotB. — Divide the length of the stick by 4, and 
the qnotieut is the answer. 

There is a stick of timber, 30 feet long, to lie 
rsrried by 3 men : one carries at the end, the other 
two carry by a lever ; how far mnst the levvr he 
placed from the other end, that each may carry 
xiniilly ? Ans. 7i feet from the end. 
225 
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To work the square and oabe roots with ease and 
facility, the pupil must be familiar with the follow- 
ing properties of numbers: 

Their importance can not be exaggerated if wo 
wish to insure skill or even sound information on 
this subject. 

I. A square number, multiplied by a square 
number, the product will be a square number. 

n. A square number, divided by a square num- 
ber, the quotient is a square. 

III. A cube number, multiplied by a cube, the 
product is a cube. 

lY. A cube number, divided by a cube, the quo- 
tient will be a cube. 

Y. If the square root of a number is a compos- 
ite number, the square itself mai/ he divided in^ 
integer tguare factorz ; but if the root is a prime 
number, the square can not be separated into square 
factors without fractions, 

YI. If the unit figure of a square number is 5, we 
may multiply by the square number 4, and we shall 
have another square, whose unit period wiU be 
eiphers. 

YII. If the unit figure of a cube is 5, we ma^ 
multiply by the cube number 8, and produce an 
othffr cubO| whose unit period will be ciphers. 
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K. B. If a supposed cube, whose unit figure u 
5y be multip.ied by 8, and tbe product does not gi^e 
three ciphers on the right, the number is not a cube. 

We present the following table, for the pupil to 
oompare the natural numbers with the unit figure 
of their sguaret and cube*^ that he may be able to 
txtrotiCt roots hy inspection^ 



Niiiiiben.....,M»M 


1 


2 


8 


4 


5 


6 


7 


a 


9 


10 


BQIUtTOS •.••«••••••• 


1 


4 





16 


25 


86 


49 


64 


81 


100 


\/11D0B •••••••«••••••• 


1 


8 


27 


64 


125 


216 


343 


512 


729 


1000 1 



BXEBCIBES FOR PRACTICE. 

1. What is the square root of 625 ? An^s, 25 
If the root is an integer number^ we may know, 

Uj the inspection of the table, that it must be 25, 
as the greatest square in 6 is 2, afid 5 is the only 
figure whose square is 5 in its unit place. 

Again, take 625 

Multiply by 4 4 being a squire. 

2500 

The square root of this product is obviously 50 ; 
but this must be divided by 2, the square root of 
4, which gives 25, the root. 

2. What is the square root of 6561 ? Avis.%\. 
An the unit figure^ in this example, is 1, and in 
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diu line of squares in the table, we find 1 onlj at 1 
and 81, we will, therefore, divide 6561 by 81, and we 
find the quotient 81 ; 81 is, therefore, the square root. 

3. What is the square root of 106729? Ans, 327 
As the unit figure, in this example, is 9, if the 

number is a square, it must divide by either 9, or 
49. After dividing by 9 we have 11881 for the 
other factor, a prime number, therefore its root is a 
prime number:=109. 109, multiplied by 3, the 
root of 9, gives 327 for the answer. 

4. What is the root of 451584? Ans. 672. 
As the unit figure is 4, and in the line of squares 

we find 4 only at 4 and 64, the above number, if a 
$qtiare, must divide by 4, or 64, or by both. 

We will divide it by 4, and we have the factors 
4 and 112896. This last factor closes in 6 ; there- 
fore, by looking at the table, we see it must divide 
by 16, or 36, etc. 

We divide by 36, and we have the fitetors 36 and 
3136; divide this last by 16, and we have 16 and 
196 ; divide this last fraction by 4, and we have 4 
and 49. 

Take now our divisors, and last factor, 49, and 
we have for the original number the product of 
4X36X16X4X49; the roots of which are 2x6 
X4X2X7, the products of which aie 672, the 
answer 

5. Extract the square root of 2025. Ans, 45. 
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Iflt. Divide by the square number 25, and wa 
find the two factors, 25x31} as equivalent to the 
given number. Boots of these factors, 5X^=^45, 
the answer. 

Again, multiply by the square number 4, when 
a number ends in 25, and we have 8100, root 90, 
half of which, because we multiplied by 4, the 
square of 2, is 45, the answer. 

Prohlems an the Right-angled Triangle. 

1. The top of a castle is 45 yards high, and is 
surrounded with a ditch, 60 yards wide ; required 
the length of a ladder that will reach from the 
outside of the ditch to the top of the castle. 

Am. 75 yards. 

This is almost invariably done by squaring 45 
and 60, adding them together, and extracting the 
pquare root ; but so much labor » never necessary 
when the numbers have a common dwisoTy or whon 
the side sought is expressed by a composite number. 

Take 45 and 60 ; both may be divided 15, aad 
they will be reduced to 3 and 4. Square these, 
9-|-16=25. The square root of 25 is 5, whioh, 
multiplied by 15, gives 75, the answer. 

Abbreviations in Cube Root 

1. What is the cube root of 91125 ? Ans. 41 
MuUiply by 8 

729000 
20 
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New, 729 being the cube of 9, the root of 
729000 is 90 ; divide this by 2, the cube root of d, 
and we have 45, the answer. 

When it is requisite to multiply several numbers 
together and extract the cube root of their pro- 
duct, try to change them into cube /acton and ex- 
tract the root before multiplication. 

EXAMPLES. 

1. What is the side^ of a cubical m'>und equai 
to one 288 feet long, 216 feet broad, and 48 feet 
high? 

The common way of doing this, is to multiply 
these numbers together and extract the root — a 
kngthy operation. But observe that 216 is a cube 
number, and 288=2x12X12, and 48=4X12; 
therefore the whole product is 216x8Xl2Xl2X 
1-2. Now, the cube root of 216 is 6, of 8 is 2, anA 
of 12» is 12, and the product of 6X2x12=144, 
the answer. 

2. Required the cube root of the product of 
448X392 the short way. Ans, 56. 

We can extract the root of cube nnmber$ bg in* 
9pectkm when they do not contain mare than twe 
periods. 
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Bvi>B.-*^« there triU be twofyurge in the root^ the Ji'-si 
m^^f tatUy he found meniaUy^ or by the Table of Potoere; fxnd 
}f the unitfigtare qf the power be 1, the unit figure in the root 
wtU be 1 ; and if it be 8^ the root wiU be two; and if T, it 
will be 8 ; and if the unit qf the power be 6, the unit qf tk 
•oot will be 6; and if 6, it totZZ be 5; ifSy it will be7 ] if 2^ 
U wiU be 8 ; and if the unit qf the power be 9, the unit qf the 
''not ufill be 9. Thie wiU appear evident by inepeeling the 
Table qf Powere, 

EXAMPLES. 

Find the cube root of 195112. this numler 
consists of two periods. Compare the superior 
period with the cubes in the table, and we find that 
195 lies between 125 and 216. The cube root of 
the tens, then, must be 5^ The unit figure of the 
given cube is 2 ; aud no cube in the table has 2 
far its unit figure, except 512, whose root is 8 1 
therefore 58 is the root required. 

What is the cube root of 97336 ? An» 46. 

Explanation. — By examining the leflhand 
period, we find the root of 97 is 4, and the cube of 
4 is 64. The root can not be 5, because the cube 
of 5 ie 125. The unit figure of the given cube is 
6 j and no cube in the table has 6 for its unit fig- 
are, except 216, whose root is 6 ; the answer, there- 
tore, is 46. 

The number 912673 is a cube , what is its root? 

Am. 97. 

Obserye. the root of the superior period must 
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be 9, and the root of tihe unit period must be some 
Dumber wbicli will give 3 for its unit figure wheik 
cubed ; and 7 is the only figure that will answer. 

The following numbers are eubes ; required theii 
roots 

1. What is the eube root of 59319 ? An$, 39 

2. What b the cube root of 79507 ? Aru. 43. 
a What is the cube root of 117649? An$, 49. 
4. What is the cube root of 110592? Ans. 48. 
6. What is the cube root of 357911 ? Aru. 71. 

6. What is the cube root of 389017 ? Am. 73. 

7. What is the cube root of 571787 ? Aru. 83. 
When a cube has more than two periods, it can 

generally be reduced to two by dividing by some 
one or more of the cube numbers, unless the root 
is a frime number. 

The number 4741632 is a cube; required its 
root. Here we observe that the unit figure is 2 ; 
the unit figure of the root must therefore be the 
root of 512, as that is the only cube of the 9 dig- 
its whose unit figure is 2. The cube root of 512 
18 8 ; therefore 8 is the unit figure in the root, and 
the root is an even number, and can be divided by 
8 i and of course the cube itself can be divided b]f 
B. the eube of 2. 8)4741632 

592704 
Now. as the first number was a eube, and being 
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divided by a otibe, ihe number 592704 mnst be a 
cube, and by inspection, as preyiously explained, 
its root must be 84, wbieb, multiplied by 2, gives 
168, the root required. 

The number 13312053 is a cube; what is its 
root? Am. 237. 

As there are three periods, there must be three 
figures, units, tens, and hundreds, in the root; the 
hundreds must be 2, the units must be 7. Let us 
then divide the 2d figure, or the tens, in the wtuU 
way^ and we have 237 for the root 

Again, divide 13312053 by 27, and we have 
493039 for another factor. The root of this last 
number must be 79, which, multiplied by 3, the 
cube root of 27, gives 237, as before. 

The number 18609625 b a cube ; what is its 
root? 

As this cube ends with 5, we will multiply it 

by 8: 

18609625 
8 



148877000 
As the first is a cube, this product must be a cube; 
and as far as labor is concerned, it b the same aa 
reduced to two periods, and the root, we perceive 
at once, must be 530, which, divided by 2, gives 
8i6 for the root required* 



234 ORTON A Sadler's calculator. 

14. B. — If a number, wbo&e unit figure is 5, be 
multiplied by 8, and does not result in threv ciphen 
on the right, the number is not a cube. 

lb find the Approximate Cube Hoot of Surds, 

KuLE. — Take the nearest rational cube to the given 
number J and call it the assumed cube ; or assume a 
root to the given number and cube it. Double the 
ussumed cube and add the number to it; also double 
the number and add the assumed cube to it. Take 
the difference of these sums, then say^ As double of 
the assumed cuhe^ added to the number^ is to this dif* 
ference^ so is the assumed root to a correction. 

This correction, added to or subtracted from the 
assumed root, as the case may require^ will give the 
cube root very nearly. 

By repeating the operation with the root last 
found as an assumed root, we may obtain results 
to any degree of exactness ; one operation, how- 
ever, is generally sufficient. 

EXAMPLES. 

1. Required the cube root of 66. 

The cube root of 64 is 4. Now it is manifest 
that the cube root of 66 is a littlo more than 4, 
and by taking a similar proportion to the preced- 
ing, we haye 

64x^—128 2y 66=132 
66 64 

ld4 196 : : 4 : to roolof 6& 
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Or, 194 : 2 : : 4 : to a coneetioB 

194)8.0000(0.04124 
776 



240 
194 



460 

388 

720 

Therefore the onbe root of 66 is 4.04124. 

2. Required the cube root of 123. 

Suppose it 5 ; cube it, and we have 125. 

Now we pereeiye that the cube of 5 being greatei 

ihan 123, the correction for 5 must be iuhtraeted 

2X125=250 246 
Kdd 123 125 

As 373 : 371 : : 5 : root of 123. 

Or^ ^ 373 : 2 : : 5 : correction for 5 

373)10.0000(0.02681 
746 



2 540 From 5.00000 

2 238 Take 0.02681 



3020 Am. 4.97319 
2984 

860. 
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8. What b the cabe root of 28 ? Ans, 3,03658.4 
4. What is the cube root of 26 ? Ans, 2,96249+ 
6. Whatis the cube root of 214? An$, 6J981424 
6. What is the cube root of 346 ? Ans. 9,02034+ 

The above being very near integral cubes— thai 
id, 28 and 26 are both near the cube number 27, 
214 is near 216, etc. All numbers very near cube 
Dumbers are easy of solution. 

We now give other examples, more distant from 
integral cubes, to show that the labor must be more 
lengthy and tedious, though the operation is the 
same. 

1. What is the cube root of 3214? Ans, 14,75758. 

Suppose the root is 15 — its cube is 3375, which, 
being greater than 3214, shows that 15 is too great ; 
the correction will therefore be subtractire. 

By the rule, 9964 : 161 : : 15. 0,243, the 

correction. 

Assumed root 15,0000 

Less 2423 

Boot nearly 14,7577 

Now assume 14,7 for the root, and go oyer the 
operation again, and you will have the true root to 
8 or 10 places of decim^als. 

N. B. — Boots of component powers may be ob« 
tained more readily thus : 

For the 4th root, take the square root of the 
square root. 



MENSURATION OR PRACTICAL GEOMETRY 

HEASU&BMENT 07 QBINDSTONSS. 

Grindstones are sold by the stone, and their oon* 
lents found as follows :^ 

B.ULE. — To the whole diameter add half of the 
diameter^ and multiply the sum of these by the 
same half and this product by the thickness; di- 
vide this last number by 1728, and the quotient is 
the contents^ or answer required. 

EXAMPLES. 

What are the contents of a grindstone 24 
inches diameter, and 4 inches thick 



24+12x12x4 

=1 stone. Ans. 

1728 

2. What are the contents of a grindstone 36 

inohes diameter, and 4 inches thick. Am. 2^ stone. 

Mensuration of Superficies and Solids. 

Superficial measure is that which relates to length 
and breadth only, not regarding thickness. It i? 
made up of squares, either greater or less, accord* 
Ing to the different measures by which the dimen* 
«ions of the figure are taken or measured. Land 
IS measured by this measure, its dimensions being 

>r II Mini I L J L ^^M ■ M^M^— ^M^lMiM ■" 

^24 inches in diameter, and 4 inches thick make a stona 

237 
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Dsuallj taken in acres, rods, and links. The con 
tents of boards, also, are found by this measure,, 
their dimensions being taken in &et and inches. 
Because 12 inches in length make 1 foot of long 
measure, therefore 12x12=144, the square inches 
in a superficial foot, etc. 
NoT£.--^uperficial means lying on the surface 

To find the area of a square having equal sides, 
BuLE. — Multiply the side of the square into 
itself y and the product will be the area, or superfi- 
cial content of the same name with the denominO' 
tion taken, whether inches, feet, yards, rods, and 
links, or acres. 

EXAMPLES. 

1. How many square feet of boards are contain- 
ed in the floor of a room which is 20 feet square ? 

20X20=400 feet, the answer. 

2. Suppose a square lot of land measures 36 

rods on each side, how many acres does it contain ? 

86x36«b1296 square rods. And 
1296<T^160=8 acres, 16 rods, Am. 

As 160 Rquare rods make an acre, therefore we dt- 
itlde 1296 by 160 to reduce rods to acres. 

N. B. — The shortest way to work this example 
is, to cancel 86X36 with the divisor 160. Arrange 
the example as below ; (divide both terms by 4x 4:) 

36X36 9X9 

same as =8.1 acres, or Sac. 16 roda 

160 10 
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To measure a paraUehgram or long square. 

RvhE.^—Multiply the length by the breadth^ and 
ike product will he the area^ or superficial content, 
in the same name as that in which the dimension 
wastakeny whether inches, f set ^ or rods, etc. 

EXAMPLES 

1. A certain garden, in form of a long square, is 

96 feet long, and 54 feet mde ; how many square 

feet of ground are contained in it ? 

Ans. 96X54=5184 square feet. 

2. A lot of land, in form of a long square, is 
120 rods in length, and 6.0 rods wide; how many 
acres are in it? 120X60=7200 sq. rods. And 
7200-f-160=45 acres, Ans. 

Note. — The learner must recollect that feet in 
length, multipled hy feet in hreadth, produce sqtKvte 
feet ; and the same of the other denominations of 
lineal measure. 

Note. — Both the length and breadth, if not in 
units of the same denomination, must be made so 
before multiplying. 

3. How many acres are in a field of oblong 
form, whose length is 14,5 chains, and breath 9,75 
chains? Ans^ 14ac. Orood, 22rod8. 

Note. — The Gunter's chain is 66 feet, or 4 rods, 
long, and contains 100 links. Therefore if dimen<> 
•ions be given in chains and decimals, point off 
^0111 the product one more decimal place than are 
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contAined m both factors, and it will be acres and 
decimals of an acre ; if in chains and links^ do the 
same, becanse links are hundredths of chains, and 
therefore the same as decimals of them. Or, as 1 
chain wide, and 10 chains long, or 10 square chains, 
or 100000 square links, make an acre, it is the same 
as if you divide the links in the area by 100000. 

4. If a board be 21 feet long and 18 inches 
broad, how many square feet are contained in it? 

18 inches=l,5 foot; and 21x1,5=31,5 ft., Am. 

Or, in measuring boards, you may multiply the 
length in feet by the breadth in inches, and divide 
the product by 12 ; the quotient will give the an- 
swer in square feet, etc. 21x18 

Thus, in the last example, =31Jsq. ft., 

as before. 12 

5. If a board be 8 inches wide, how much in 
length will make a foot square ? 

Rule. — Divide 144 by the width ; thus^ 8)144 

An$, 18 tn. 

6. If a piece of land be 5 rods wide, how many 
rods in length will make an acre ? 

Rule. — Divide 160 by the widths and the gufy 
tUnt mil be the length required; tkus^ 

5)160 

Am. 32 rods in length. 
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Note. — ^WLen a board, or any other snr&ofr, in 
wider at one end than the other, but vet is of a 
trtto taper, you may take the breadth in the middle, 
or add the widths of both ends together, and halve 
(he sum for the mean width ; then multiply the 
Baid mean breadth in either case by the length \ 
the product is the answer or area sought. 

7. How many square feet in a board, 10 feet 

long and 13 inches wido at one end, and 9 inches 

wide at the other ? 13-|-9 

' =11 in., mean width. 

2 ft. in. 

10X11 

=9ift., Avu. 

12 

8. How many acres are in a lot of land which is 

40 rods long, and 30 rods wide at one end, and 20 

rods wido at th« other ? 

30+20 

=25 rods, mean width. 
2 Then, 25x40 

=6i acres, Am, 

160 

9r If a farm lie 250 rods on the road, and at one 

dnd be 75 rods wide, and at the other 55 rods wide, 

bow many acres does it contain ? 

Atu, 101 acres, 2 roods, 10 rods. 

N . B. — Always arrange your example as above, 
and cancel the factors common to both terms before 
multiplying 
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Cask 3. — To meautre ihe mrface of a tnangk. 

Definition. — ^A triangle is any tfaree-oornered 
figure whiob is bounded by three right lines.'l^ 

Rule. — Multiply the hcue of the given triangle 

into half its perpendicular hight, or half the boM 

into the whole perpcTidieular, asui the product will 

be the area, 

EXAMPLEa 

1. Required the area of a triangle whose base or 
longest side is 32 inches, and the perpendicular 
bight 14 inches. 

14-H-2=7=half the perpendicular. And 
32x7=2248q in., Ans. 

2. There is a triangular or three-cornered lot of 
land whose base or longest side is 51^ rods; the 
perpendicular, from the comer opposite to the base, 
measures 44 rods ; how many acres does it contain ? 

44-5-2=22=half the perpendicular. 

And 51,6X22 

-==7 acres, 13 rods, Ans, 



160 

JaiiiB and planks are measured ly the following: 

Rule. — Find the area of one side of the joist or 

flank by one of the preceding rules; then multiply 

it by the thickness in tncheSj and the last product 

will be the superficial content. 

* A triangle may be Pither right-angled or oblique. 
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EXAMPUSB. 

1. TVliat is the area, or superficial content, oi 

board measure, of a joist, 20 feet long, 4 incbefi 

wide, and 3 incLes thick ? 20x4 

X3=:20ft., An$. 

12 

2. If a plank be 32 feet long, 17 inches wide, 
and 3 inches thick, what is the board measure of 
it? iins. 136 feet 

Note. — There are some numbers, the sum of 
whose squares makeur a perfect square ; such are 3 
and 4, the sum of wK>se squares is 25, the square 
root of which is 5 ; consequently, when one leg 
of a right-angled triangle is 3, and the other 4« 
the hypotenuse must be 5. And if 3, 4, and 5, be 
multiplied by any other numbers, each by the same, 
the products will be sides of true right-angled tri- 
angles. Multiplying them by 2, gives 6, 8, and 10, 
by 3, gives 9, 12, and 15 ; by 4, gives 12, 16, and 
20, etc.; all which are sides of right-angled tri- 
angles. Hence architects, in setting off the corners 
of buildings, commonly measure 6 feet on one side, 
and 8 feet on the other ; then, laying a 10-foot pole 
across from those two points, it makes the corner 
a true right-angle. 

N. B. — The solutions of the foregoing problems 
are all very brief by canceling. 
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f6 find (he area of any triangle token the three Mn 

only are given. 
Rule.— • JVom half the sum of the three iides tub- 
tract each nde severally ; multiply these three re- 
mainders and the said half sum continually together ; 
then the square root of the last product toill be the 
area of the triangle^ 

EXAMPLE. 

Suppose I have a triangular fish-pond, whose 
three sides measure 400, 348, and 312yds; what 
quantity of ground does it cover? 

Ans. 10 acres, 3 roods, S-frods. 

Note. — If a stick of timber be hewn three 
square, and be equal from end to end, you find 
the area of the base, as in the last question, in 
inches; multiply that area by the whole length, 
and divide thd product by 144, to obtain the solid 
content 

If a stick of timber be hewn three square, be 12 
feet long, and each side of the base 10 inches, the 
perpendicular of the base being 8§ inches, what is 
its solidity ? Ans. 3,6+feet. 

PROBLEM 1. 

The diameter given, to find the circumference. 

BuLE. — As 7 are to 22, so is the given diameter 
to the circumference; or, more exactly , as 113 ar€ 
to 355, so is the diameter to the circumference^ etc 
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EXAMPLES. 

1. What is the circumference of a wheel, whoae 
diameter is 4 feet? 

As 7 : 22 : : 4 : 12,57-fft.| the cireum.. Am. 

2. What is the oircTunference of a circle, whoao 
liameter is 35 rods ? 

As 7 : 22 : : 35 : 110 rods, Ans. 

Note. — To find the diameter when the circum- 
ference is given, reverse the foregoing rule, and saj, 
as 22 are to 7, so is the given circumference to the 
required diameter; or, as 355 are to 113, so is the 
circumference to the diameter. 

3. What is the diameter of a circle, whose cir- 
cumference is 110 rods? 

As 22 : 7 : : 110 : 35 rods, the diam., An$. 

Oase 5. — To find how many solid feet a round 
stick of timber^ equally thick from end to end, 
will catUain, token hewn square. 

fiULE. — Multiply twice the square of its temi-di- 
ameter, in inches, by the length in the feet; then divide 
the product by 144, and the quotient vnll he the an* 
noer, 

N. B. — When multiplication and division are 
eomhined, always cancel like factors. When the 
Dumhers are properly arranged, a few clips witb 
the pencil, and, perhaps, a trifling multiplication 
will suffice. 
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^r the practicftl c6ny«nfenc« of those who have occaeion t« 
refer to meDsuration, we have arranged the following osefal Jibta 
0/ multiples. It covers the whole ground of practical geometry 
Hid should be studied carefully by those who wish to be skfll«d m 
this beautiful branch of mathematios : 

TABLS or MVLTirLSS. 

Diameter of a circle X ^-^^l^ — Circumference. 

Radius of a circle X 6.283186 « Ciroamference. 

Square of the radius of a circle X 3.U16 — Area. 

Square of the diameter of a circle X 0.78M — Area. 

Square of the circumference of a circle X 0.07958 « Area. 

Half the circumference of a circle X ^ balf its diameter •> Arse. 

Circumference of a circle X 0.160166 — Radius. 

Bquare root of the area of a circle X 0.66419 — Radius. 

Circumference of a circle X 0.81831 •- Diameter. 

Square root of the area of a circle X 1*12838 — Diameter. 

Diameter of a circle X 0.86 — Bide of inscribed equilateral triang^o. 

Diameter of a circle X 0.7071 — Side of an inscribed square. 

Circumference of a circle X 0.226 — Side of an inscribed sqnMce. 

Circumference of a circle X 0.282 — Bide of an equal square. 

Diameter of a circle X 0.8862 — > Bide of an equal square. 

Base of a triangle X ''y H ^^^ altitude « Area. 

Multiplying both diameters and .7864 together •- Area of an ellipee. 

Surface of a sphere X^y %ot its diameter « Solidity. 

Circumference of a sphere X ^7 ^ts diameter •- Surfece. 

Square of the diameter of a sphere X '•MIO •- Snrfece. 

Square of the circumference of a sphere X 0.3183 — Sorfece. 

Cube of the diameter of a sphere X 0.6236 — Solidity. 

Cube of the radius of a sphere X ^•1688 >- Solidity. 

Cube of the circumference of a sphere X 0.016887 — > Solidity. 

Square root of the surface of a sphere X 0.66410 — Diameter. 

Square root of the surface of a sphere X 1*772464 — > Circumference. 

Cube root of the solidity of a spht^re X 1*2407 — Diameter. 

Cube root of the solidity of a sphere X 8.8078 — > Circumference. 

Radius of a sphere X 1<1647 — Side of inscribed cube. 

Square root of Oi of the sqtxare of) the diameter of a sphere — 

Side of Inscribed cube. < 
Area of its base X^jH^f ^^ altitude -• Solidity of a cone or pyr* 

airid, whether round, equate, or triangular. 
4ree )f one of its sides X 6 — Snrfece of a cube, 
iltttnde of Tspesoid X H ^^^ *<un of Its parallel tidee — Area. 
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ATOIBDUPOtB WBiaBT 
Is the standard weight for 
weighing the greater por- 
tiOD of erticlea used \a 

trade and commerce, such 
asgroceries.produce, iron, 
coal, bsy, cotton, etc 

TADLE. 



T. eiot gr. lb. la. gr. 

I =e 80 = 80 = 2000 = 32000 = 14000000 

1 = 4 = 100 = 1600 = 700000 

1 = 25 = 400 = 17:i000 

\ — 16 = 7000 

1 = 437) 

Settle of units :— M7i, 16, 25, 4, 20. 

The dram is nov seldom aaed, except with silk manu- 
factaren. The ounce is divided into i and h- 
The fallowing denominations are also used.- 
LONO OR IBON TON. 

28 lbs 1 quarter. 

4 qr., or 112 lbs 1 hundredweight. 

20 cwL, or 2240 lbs 1 ton. 

This measurement is nearl; obsolete. It Is allowed at 
the Custom Hoase in estiniatiug duUes, and in whole- 
sale transactions of iron and eoal. 

rniiit In Troy nelifat. ?nut (ralii* luilu IfaB niolrdup^ pound, unrl 
bTM gnln* th< Trgj |»and. 

ZBOiT, ij;ad. Etc. 



2I1M°"« lli'8; 
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AToniDtrpoia 'WEiaHT. 

Mitcdl'intoa* Table. 

14 poanda of Tmn or I>eiiil I Rtone. 

100 " " drain or Fiuur 1 cental. 

100 " " Riiiidns 1 cask. 

100 " " Dry Fish 1 ijuiutaU 

100 " " Nails 1 teg. 

IM " " Flour _1 barrel. 

200 " " Pork, Beef, or Fiali 1 barrel. 

240 " " Lime 1 task. 

2S0 " " Salt 1 barrelorgsUat 

tlieN.Y. Saltworks. 

AFOTHBCABIES' 
WEIGHT 
la used by A|>otheearie3 
ftod Physician a >□ dia- 
pensini; medicines. Dot 
liquid. The grains men- 
tioned in the followinj; 
table ar« TVoy. 

TABLE. 

20 rains (gr. xx.) 1 Bcrnple, 9 

3 Hcraplea{9 iij) 1 dram, X 

6 Drams (3 viij) 1 oiiitce, J 

12 OtiiiceB(5 xij) 1 pound, ft 

EqurvALKNTs. 

ft 3 5 9 9'-- 

1 = 12 = 9G = 288 = 5760 

1 = 8 = 24 = iSO 

1 = 3 = 60 

1 = 20 

30ALK OF Units :— 20, 3, 8. 12. 

The only dilTerence between Troy and Apalhaariti 
■reight is the division of the onnee. The pound, ounce, 
ind grain are the same. Dru^ and medidnei are bought 
ind sold in quantitiea by ATOirdupoia weight. 



TEIOBTS AUD ITGASUBSS. 24 

APOTHECAHIBB' FLUID HEABITBB, 
Used in mtxiiig liquid medicines by measure. 

60 Minims (m) 1 fluid drachm, /x 

8/3 Ifluidounce. /| 

lS/3 1 pint, 0. {OdnriM.) 

SO 1 gallon, ( Cong. Cotigitt*.] 

EQUIVALENTS. 

«»'?■ 0. fl /3 m 

1 = 8 = 128 = 1024 = 61440 
1 — 16 = 128 = 7680 



An ordinary tencupful is abont ijltiid ounce*. 

Oiramon tnljle3|iooiifui i a.fi«.id oaiict. 

Teaspoon cautaius abouC45 drops. 

WOOD UEAStrBS;, 
For medsuritig wood, 
rougb Btone, fences, ete. 

16Cu. Fl 1 cord ft. 

8 Cord Feet or 

12S ( u'iIb Fl.1 conl. 
24i Culiic Feet.....! |iereh 
ofetouB or masonry. 

A cord of wood is a 
pile 8 feet long, by 4 feet 
wide, and 4 feet high. 

A cord foot is one foot 
of the running pile, or J 
of a cord. [_ 

A perch of stone or 
masonry is 16J feet long, IJ feet wide, and 1 foot hifli. 

Wood. Measnring wood in the load. If the ra<-k is 
narrower at Ihe bottom than at the top, the width ol the 
:ured half-way from base to lop; tkig 
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DBT USABDBB 

In used in meaniring &rti- 
«les not fluid, such ta 
grains, eeeda, TegeteUes, 
fruit, MUt, elo. 

TABLE. 

2 piaU(pt.).l quart .... ql. 

S qt 1 peck ,.,.,pk. 

4pb 1 buaheL..bu. 

36 bu 1 cL'IdroD.cA. 

BQUIVALENTS. 

(A. bv. pi. gt, pt. 

) = 36 = 1« = 1162 = 2304 

1 = 4 = 32 = 64 

1 = 8 = 16 



Bcaleofuuita:— 2, S, 4 



-■ a5*,V» 



The legal bushel of the United States ia the old Win- 
chester measure, cylindrical in form, I£i inches in diante- 
ter and 8 inches deep, containing 2150^^*, cobic inches. 
The Imperial bushel of England is 221SA*j*, cubic iucheg. 
32 English bushels equal 33 of the United Stales. 

Hiiipeil JHeiuarc is thecontents of bushel heaped in the 
Biiape of a coue. Com in the ear, large fruits, vegetables. 
Bud butkj articles are sold by this measure. 

StrUkca Meatare is the bushel even full, having been 
strickea off hj a rule or striker. Grain, seeds, etc., are 
■old by this measure, it is customary to allow 5 stricken 
measures for 4 faeB|>ed ones. It is usual to quote the price 
of grain, etc., by the bushel, but more A^uently to ocler- 
ntine their value by wdght. 
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CTTBIO OB 80Z.ID MSASUBBt, 
Vat^ it! meaaariDg i 

thiag contunins lea 

breadth, depth, und tb 

aesB, such as t i m b 

wood, iitone, boies, t 

age capacity of roo 

bias, cisterns, etc 

EQUITAtENTS. 

eu.fl. eu. it 

I = 1728 

ScALBOFtrHiTB:—!, 

TABLE. 

1728 Cnbic Inches (cu.tn.) 1 cahie toot, cti.fi. 

27 Cubic Feet 1 cubto yard, ea. yd. 

40 Cubic Feet 1 Con of aht|> cargo. 

60 Cu. t't of Square Timber..l ton. 
One cubic yard contalna 46,656 cubic inches. 
A Registered ton, in computing the tonnage of ehips 
ami vessels, is 100 cubic feet of internal rHpacity, 

In measuring cargoes, a ton is 40 cubic feet in Che United 
States, and 40 cubic feet iu England. 

Light articles of freight are ^nerally cxtimaled b; the 
space ocoupied, but heavy articles by ireight. 
A CUBIC FOOT OF 

hieo 



Common snll weiehn 124 
Strt>ng " '"^ 127 


Clay and ito 
Cork 


nes weieh 


weighs 


Loose earth or sand" 96 


Tallow 




Clay " 136 


Bricks 




Le^ ■' 708} 


Marble 




Brass " mi 


Granite 




Copper " 656 


Sea^tcater 




Wrought iron " «6i 


Oak wood 




Anthracite coal " 60-66 


Red pine 






White pine 




Charcoal(hardw-d)" 181 


Charc'l(i>in 


wood J" 



MEASUREMENTS AND ESTIMATES. 

A cubic yard of earth is called a lead. 

Bricks are of various dimensions. The average siw fs 
8 inches long, 4 inches wide, 2 inches thick. 27 bricks 
make a cubic foot, when laid dry. Laid in mortar ii to 
j»^ is allowed for mortar. Baltimore and Milwaukee 

brickii are 8i X 4i X 2| inches. 

Brick' Work is generally estimated bv the 1000. When 
measured by square measure the work is understood to 
be 12 inches thick. 

Board and Lumber Measure, All estimates are made 
on one inch in thickness; for every i inch in thickness k 
price is added. 

Board feet are chanced to cubic feet by dividing by 12. 

Cubic feet to board, by multiplying by 12. 

Estimating Work by Artificers. 

In material only is allowance made for windows^ doors 
and cornices. No allowance being made in estimating the 
work. The size of a cellar or wall is estimated by the 
measurement of the outside. No allowance for corners. 

Estimates, How Made. 

By the square footy as in glazing, stone-cutting, etc. 

By the square yardy as in plastering, painting, etc. 

By the square (100 sq.ft.), as in flooring, roofing, slating, 
paving, etc. 

Painting of mouldings, cornices, etc., the estimate is by 
measuring the entire surface. 

SIZE OF NAIIiS. 

2-penny 1 inch 557 nails per pound* 

4-i>enny \\ inches 353 * * 

5-i>enuy 1| " 232 •* 

6-peuny 2 " 167 " 

7-penuy 2i " 141 " •* 

it 1A1 «< it 



*t U 



8-pemiy 2i " 101 

10-penuy 2* " (J8 

12-penny 3 " 54 '* •* 

20.penny 3i " 34 " " 



Spikes 4 " 16 

Spikes 4i " 12 



" 16 " " 



r ti i(\ tt li 



Spikes 5 " 10 

From tbi<s table an estiuiate of quautity aud suitable ti^ta Icr aj|« 
job of work cau be luadtt. 
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UQUID OB 'WXNB MBABUBS, 
ITsed in measaring 
liquids, such aa liquors, 
viaegHr, molasses, oils, 
etc., aud estimating the 
capueity of vessels <le- 
eigoed to coutaiu them. 



TABLE. 






4 gills (jri.)l pint, p/. 

2 pints lquart,5(. 

4 quarts. ... 1 galIon,oiif, 
31i gallons...! barrel, fo;. 
2 baj^ls...lhogs'd,Mi. 






EftUrVALKNTa 
Aid. m. gal. ql. 
1 = 2 = c:t = 262 = 
1 = 314 =i 126 = 


a = 

•i52 = 


^'i6 

1008 



of eiucT deKTlpllan. luifl Is J Ur^r than llicv old ivtns mcruiii'?. ^, 
Iha iTliifi gaLLou nilut «>nu<n 231 cuLlc iDchos. 

Barrels used in cnrnmerce are mnde of various sizes, 
from 30 to 45, and even M gallons. There is no defiuile 
measure callwl n hogshead, tbey ore usually gauged, and 
liare their capaeities in gallons marked on thcai. The 
Standard gallon. United Statea, contains 231 cubic inclies. 
The Imperial gallon, Great Britain, 277.274 cubio iuches, 
and is equal to J more than the United Stales' niKwure. 

is estimated at 3H gallons, and the hogshead li3 gallons. 
A pBlIoo of water weifrhs nearly 8J pounds, avoirdujiois. 
A [lint is geiteriilly estimated as a poaud. 
22 
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LINBAB OB I.Ona HBABUBB, 
FormFunridg lengths, ditUiice««nd dimeiuioDaorDli^ecla, 

TABLE. 

13 i]idi«i...„ 1 Toot. 

3 fee(.......-......lfanl 

(lyantt. 1 rod. 

leifeet ttod. 

!20 rodi Imik. 



Noit-The to< 


■b H di 


tato>4Ji.>f 




lIlUnrALEHTS. 






tn. 


1 = 8 = 320 = 1760 = 6280 = 


63360 




7930 




198 






1 — 


13 


Scale of nnita r— 13, 3, 6J, 40, 8. 




NOTE.^CTgfliir'utinlipncllr.lljoi.tori.H. In ms 





lolh iOanmliprmcHnll^DiitoriiM. In muanrinz gooJi 
ysnl, IhB janl h divided Into SuJmj, /ourt4». i(o*(Si, "d 

_ . . . At United BI&iMCualnm Hdikm, lDeAJoutliigdutlei,tbB 

]«rd <■ dlvlJsd lato Unlhi ud hmdrsWa. 

F0& HEASDBnra heiqhts abd jmiiscBS. 

3 inches 1 palm. I 9 Inches I span, 

-4 " Ihand. | 3^g feet ....1 pace. 

MABUTER'S MBASURX. 
Table nsed by mariners in calculating diatancea on 
water, and the speed of veasela, 

9 In t span. I 7} cables 1 mileorknot 

Sspans, or6ft....l fBthoni. 61ft.nearlf....l " " " 

120 lath 1 cable's length. I Smiles 1 league. 

HnriL— Tfaa number of knota of the Tog tine ran off In hBiraialnnte 
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SUBVBYOB'B ZiONG MEASUBE. 
For measuring boundaries of land, areas, railroads, canals. 



7tSo Inches 1 link. 

25 Links 1 rod. 



4 Rods.-. 1 chain. 

80 Chains. I mile. 



EQUIYALBNTS. 

mi. ch, rd, I, in, 

1 = 80 = 320 = 8000 ^ 03360 

1 ■= 4 = 100 = 792 

1 = 25 = 198 

1 = 7.92 „ 
Scale of Units :— 7.92, 25, 4, 80. 

10 chains long by 1 broad, or 10 square chains, 1 acre. 

GUKTER's Chain, which is the unit of measure used 
by surveyors, is 66 foet long, consisting of 100 links. 

Measurements are recorded in chains and hundredths. 
Latterly a steel measuring tape 100 feet long, with each 
foot divided into tenths, is used by engineers as a bub- 
stitute for the cumbersome chain. 

NorE. — ^By scientific persons and revenue officers, the inch is di vidH 
into tenths, kundretUhs, etc Amoni; mechanics, the inch is divide 1 
into eighVu. The division of the inch into 12 parts, called line*, is 
not now in use. 

A standard English mile, which is the measure that we use, U b1^\ 
feet in length, 1760 yards, or S20 rods. A strip, one rod wide and oiio 
mile long, is two acrett. By this it is easy to calculate thu qiiHiiUty 
at huid Ukxtx up by roada, and also how much is wasted by feuuus. 

TABLE 

For Geographical and Astronomical Calculations. 

1 Geographic mile 1.15 statute miles. 

3 " " 1 league. 

60 " " or69.16 statute miles.] degree. 
360 Degrees Circumference of the earth. 

KoTJE.— The earth's circnmfer^nce is 24,865^ miles, nearly. The 
nautical niila iaG075| feet, or 795^ feet longer than the common mile. 



ohtOn h eADL]:Re 



BUBFACE OB 
SaOABE US!A£UBB 

Used io aicertainiug Iha 
CKleot of surliic«s, Buch 
«» \iixiii, boards, plaster- 



TABLE. 
144 Sqiisre Idc1ic9 Itq. in.)...l. square foot, tij. ft. 

H Bquare Fe«l I Bquiire yarCl, in.yd. 

301 Square Yunls I wi. rod or percn, tg. nl.; P. 

160 Square nodi I aure, vt. 

610 Acres 1 aqiiar« mile, tq. mi. 

to. mi. A. ig.rd. iq.yd. iif-Jt. nj. in, 

I =640 = 102400 = 309^0 =27878400 ^MOlJJSCeOO 

1= 160= 4840 = 43560 = 6373840 

1= 30i= 373J= 39204 

1 = 9 = 139S 

1 = 144 ■ 

ScALB OP Units;— 144, 8, 301, 40, 4, 640. 

Measure 209 feet on each bide, and you bare a tquart 
acre within an inch. 
Nora.— Til* follDvLiii; gtvH the campimllia •lu.ln iquue firdi, 

TLnaith urn, 4840 >niAra yui,; S<x4di. elSO; Itloh, 1M0; IIbdi- 
ImtjtS, ilfitli; AiuattniLini, 01^1; Uiuuk, GSM; Fmttn (ticdaii-), 
U>«; PniMui<iuurgi'ii),3IA3. 

A RTIPICBBS estimate llieir worlLns fotlowH: 

lt]r the tqttiire/oiil; as iti gla^niig, HtDae-vuttiDg, etc. 

By ihe iiiuait yitnt, or by tiieu/aarr of lOC) square feet; 
an ill plusteriug, flooriui;, ruiiUiig, |iaving, eti'. 

Une tliousuncl lihiiiijIeH, uvfrajjiiig 4 iiii-liis nride, and 
laid 5 incbea tu Uie wvatlier, are eatiuialeil to be a igitait. 
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BUBTBYOBS' 8QUABI1 USASURX, 
tlaed far lueasuriug the aitft or coateuls of field;, faruia, 
Rod goTemmeat lauds. 

TABUe. 

625S<iua[eIJiik3(>j.I.) ^....1 pole, A 

16 Poles 1 square cbuD, «i;. cA. 

10 Squaie Chains 1 acre, A. 

&J0 Acm 1 Gqnare tujle, sq, mi. 

36 Square Uiles (€ miles sq. ).■.■! iownahip, Tp. 
EQUIVALENTS. 

Tp. «q. mi. A. so. eh. P. in. I. 

1 = 36 = 23040 = 230400 = 3686400 = 3304000000 
1 z= 640 = 6400 = 102400 — MOOOUOO 



Scale of Uhits :— 625, 10, lO, 640, 36. 
The acre is the unit of land measure. 

GOTEBIfHBNT LAND BIBABirBB. 
A towQHhip — 36 sections, each a uiile square. 
AseclioQ— 640acre«. 

A quarter section, half a mile siiiinre — ItiOaeres. 
An eighth section, half a mile long, uorth auil south, 
and a quarter of a mile vide — HO uureE. 
A siiieenih seciion.aquarterof a mile square— 40 Burer. 
Tlie sections are all numbered 1 to 36, commeuciug at 
the northeast comer, thus ; 

The sections are al! di- 
vided iulo quarters, which 
are named b; the cardinal 
points, as tu section I. The 
quarters are divided in llie 
same viaj. The descri)>- 
tion of a fortviicre lot 
would read; The south 
half nf the west hulfof the 
soulii'Vrest quarter of sec- 
— ' lion I 111 township 94. north 
of range 7 west, or as the case might Lie ; and sometimes 
will fall short, and Mnielimes overrun the nuuiber of 
■cret it ii inppoied to contain. 
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CONTENTS OF FIEIiDS AND LOTS. 

For the convenience of farmers and others who desire 
lay off small lots of land for sale, or to ascertain the 
amount of land in fields, the following table is prepared, 
and will be found accurate : 



52ift. 


square or 2722 i square ft. = ^ of an acre. 


73J " 


" '* 5445 


« « — 1 « it 




lOli " 


" " 10890 


tt tt 1 tt tt 




120% " 


" " 14520 


tt " — i " " 




147^V " 


" " 21780 


It tt _ ^ tt tt 




208il * 


" " 43660 


tt « =: 1 




10 rods X 


16 rods 1 A 


110 feet X 396 feet 


— 1 A 


8 " X 


20 *' =1 " 


60 " X 726 " 


= 1 " 


5 " X 


32 " — 1 " 


120 " X363 " 


— 1 " 


4 " X 


40 " = 1 *' 


240 " X 1815 " 


= 1 " 


6 yds. X 968 yds. 1 " 


200 " X 108^9^" 


-i" 


10 '* X 484 ** — 1 " 


100 " X145,V* 
100 " X 108A" 


— i" 


20 " X 242 " = 1 " 


— i " 


40 " X 121 " = 1 " 
80 " X 60i " 1 " 


25 ft. X 100 ft. — 


.0574 " 


25 " X 110 " — 


.0631 •* 


4\J A 


V*7« — X 


25 " X 120 " = 


.06«8 " 


220 feet X 198 feet — 1 " 


25 " X 125 " — 


.0717 " 


440 " X 


99 " =1 " 


25 " X 150 " — 


.109 " 



TABLE 

Showinfif the number of Rail.s, Stakes and Posts required 
for 10 rods of Post-and-Kail Fence. 



Ijength 

of nil. 

ft. 


T^ength 

•f panel. 

ft 


No. of 
PHnels. 


No. of 
posts. 


Number of rails. 


6 nils high. | 7 nils high. 


10 
12 
14 
161^ 


8 

10 
12 
14H 


20% 
1^ 


21 
17 
14 
12 


124 
99 
83 
68 


145 

116 

96 

79 



Note. — In amnging the above table 12 inches lap have been a1- 
lowod. The greater tlie lap. the Rtronger and more durable the fence. 
To ascertMin the number of rails, etc., (br any desired length offence, 
multiply the numbers given in the al>ove table by the leufrth in fent, 
and point off one figure from the left, and yoo have the desired result. 
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THOT WHIOHT 

Is naed for weighing gold, , 
■ilver, platiua, and pre- 
cious stones, except dia- 
mooda; also in philosoph- 
ical experiments. 
TABLE. 
24 grains (jr.)makelpen- 

ny weight, part. 
20 pwt make 1 on nee, ■». 
12 OE. " 1 l>ound, Ji. ' 

BQUITALENTa. 

R. 01. ptet, or. 

1 = 12 = 210 = 5760 

1 = 20 = 480 

1 = 24 

ScfJe of nnlts;— 24, 20, 12. 

Son —Troy Wi-lght nintidni BTBO (mini to Ihn pniiBd, nr n'a 
Uqulil, npulbrcuiui UBa Tni]' gralni. 

DIAMOND WEIGHT TABLE. 

IS parts I grain. 

4Kr 1 carat. 

1 K 3S Troy grains, nearly 3}. 

The word carat is used to ei[pf«as the fineness of gold, 

ttnd means y^ part. Pure gold is said to be 24 carats fine; 

tf there be 22 parts of pure gold and 2 parts of alloy, it is 

said to be 22 carats fine. The standard of American coin 

nine-l«nths pure gold, and is worth $20.67. What is 



called the ■ariB ttaniuini, used for watch c 

carats fine. The term carat is also applied to a weight of 3i 

used in weighing diamonds; it is divided iulo 

• orain.; 1 g 
id weight 



grains Troy, „ ,^ . . .. 

4 parts, called graini; i grains Troy are tlius eqaul 
grains diamoni^ — ' '■' 
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PAPER AND BOOKS. 

The fbllowiDg d& 
QominatioDB of meas- 
ure are used by the 
Eaper maoufacturer, 
ouk and etalionery 
trade. 

TAJJLE. 

24 Sheets 1 quire. 

20 Quires ....1 ream. 

2 Reams 1 bundle. 

6 Bundles. 1 bale. 

1 Bole cont&ins 200 quirea 
01 4S0O sheets. 

SIZES OF PAPEE. 

Paper manufactured to urder can be made 

any desired size. The following are regular or 

trade sizes, and can generally be found in stock 

at any of the wholesale paper houses. 



WEITIKG PAPEBS— FLAT CAP. 



Medium 1: 

Royal V 

Super Royal. .,2' 

Imperial 2'. 

Elephant 2: 

Columbia 2: 

Doub.£lepiumt!2 



Law Blank 13x16 

Plat Cap 14X17 

Crown 15X19 

Demy 16X21 

Folio Post -.17X22 

Check Folio 17X24 

Double Cap 17X28 

Ex. Bize Folio.... 19X23 



PRINTERS AND STATIONERS. 261 



WRITING PAPERS— FOLDED. 

Name. Size, In. 

Letter 10 X16 

Commerc'l Let.ll xl7 
Packet Post.... 11^X18 
Ex. Pack. Post.lUxlS^ 
Foolscap 12 J X 16 



/naae. Sizo, In. 

Billet Note 6 X 8 

Octavo Note 7 X 9 

Commercial Note. 8 XIO 

Packet Note 9 Xll 

Bath Note 8^X14 



PRINTING PAPER. 
Used in Printing Newspapers and Books, 

Name. Size, In. I Name. Size, In. 

Medinm 19x24 Double Medium. .24x38 

Koyal 2()x 2.5 Double Royal .... 26x40 

Super Royal 22 X 28 i Doub. 8up. Royal . 28 x 42 

Imperial 22x^2 i " " " .29x43 

Medium-and-half . . 24 x 30 I Broad Twelves ... 23 X 41 
Small Doub. Med; 24x36 ' Double Imperial. .32x46 

COPYING. 

In the copying of papers, manuscripts, and 
documents for official record, clerks and copyists 
are usually paid by the folio. 

A folio varies in quantity in different States 
and sections of the world, but is generally esti- 
mated from 75 to 100 words. 

PRINTING— TYPE-SETTING. 

Printers generally charge for setting type, or 
the composition of matter, as it b technically 
termed, by the number of ems it contains, rated 
by the 1000 ems; an em is the square of the 
body of the type. 
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PRINTTING-PRESS-WORK. 

Press-work is generally charged by the token 
of 250 impressions, or 125 sheets, printed on 
both sides. The value or cost of press-work 
depends upon the style, quantity, and quality of 
ink used. 

MISCELLANEOUS TABLES. 

FOB COUNTINO CEBTAIN ARTICLES. 

12 Units or pieces 1 dozen. 

20 " ** 1 score. 

12 Dozen 1 gross. 

12 Gross 1 great^oss. 

BOOKS, 
Sanies and Sizes as classified by Publishers. 
The number of folds and pages in a single 
sheet when manufactured. 

H«.. of book. fri"*l«vl <^«^- 

Folio 2 leaves .... 4 pages. 

Quarto or 4to 4 " .... 8 

Octavo or 8vo 8 " 16 

Duodecimo or 12 mo 12 " 24 

16 mo 32 " 64 

18 "* 18 " ....36 

24 " 24 " ,...48 

32 " 32 " 64 

* Note. — ^This book is an ISmo., there being 36 pages 
to the sheet. The tenns folio, quarto, octavo, etc., denote 
the number of leaves in which a sheet of paper is folded. 

The marks A, B, C; 1, 2, 3; lA, 2A; 1* 2*, etc., oc- 
eaaionally foond at the bottom of pages^ are what printers 
term signature marksy thus, 3*, being printed for the direc- 
tion of binders in folding uie sheet^ 
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Printers and stationers generally procure their 
supplies of paper by the quantity, the cost per 
ream varying according to the quality and 
weight. 

The table on page 264 will be found invaluable 
in making up their estimate for small job work, 
as it shows at a glance the cost per quire of paper 
purchased at 15 to 30 cents per pound, and 
weighing from 10 to 60 pounds to the ream. 

ExA^MPLE. — What does one quire of paper 
cost purchased at 23 cents per pound, and weigh- 
ing 40 pounds to the ream ? An&, 46 cents. 

Explanation. — Refer to the weight column 
on the left and the purchasing pnce at the top, 
and you hav^ the cost per quire shown in the 
purchasing column on the line with the weight. 

BHOEMAEEB'B MEASUBB. 

3 Barleycorns or sizes 1 inch. 

Number one, children's mecuure, is 4i Inches, and that 
every additional number calls for an increase of ^ of an 
inch in length. Number one, adults* measure, is Si 
inches long, with a gradual increase of | of an inch for 
additional numbers, so that, for example, number ten 
measures 11^ inches. This measure corresponds to the 
number of the last, and not to the length of the sole. 
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To Ascertain the Cost of One <tnlre of Paper. 
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MEASUREMENT OF TIME. 



We hare in this engravliig a representation of 

the magnificent transit instrument Qsed in the 
Paris Observatory. It is made on the same oiodi;! 
as the eelebrat;d one in the Observatorj at Ui'cun- 
wich. These, and the one at the National Observa' 
torj at Washington, are the Guest in the wurld 
Tlie instrument is used for the purpose of dctermiti- 
bg the instant of time a heavenly body passes, or 
uakes a tranEit across the meridian. 
23 265 
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MEASUREMENT OF TIME. 

TABLE. 

60 seconds 1 minute. 

60 minutes 1 hoar. 

24 hours 1 day. 

7 days 1 week. 

28 days 1 lunar month. 

28, 29. SO, I >r 31 days 1 cal . month . 

12 cal. months 1 year. 

366 days* 1 com. year. 

366 days'*' '.1 leap year.* 

365^ days I Juliui year. 

365 a., 6 h., 48 m., 40 8 1 solar year. 

865 d., 6 h., 9 m., 12 d 1 siderial year. 

10 3'earB 1 decade. 

10 decade, or 100 y«aM 1 centoiy. 

SQUITALENT8. 
yr. da. hr. min. »ee. 

I ea M5W » 8766 « (25960 » 31557600 

1 « 24 a 144(1 » 86400 

1 « €0 » 8000 

1 » 60 

Scale of units :— 60, 60^ 21, 366^. 

* NoTB.— Thf oomnon year ttuu «oBklsts of 36S days. OnOirla 4 years, howerer, 
one di«7 is adiled to Febntarfi making IMOdwys; and- (tana, eiteh year a/eragea 
M^}i days. Tbie longest year U called Bissextile, or Leap year. Oentarles divisl* 
ble by 400, and other years divisible by 4, are leap years. 

Tn business transactions 30 days are considered 1 month. The cItII 
day begins and ends at 12 o'clock, midnight 

In dating events, astronomeni «aIciUste tho ^y as beginning ana 
ending at 12 o*clock, noon. 

CIBOUIiAB MX!AS\7B2S. 

Or, IMvIsions of the Circle, 

Us'^d in Astronomy, Geography, Navigation, and Sunreytng; tJs3 ten 
calculating the differences of time. 

TABLE. 

60 seconds (") 1 minute. . . 

60' 1 degrees.... 

30© Isign ,S. 

12S.,or860O 1 circle C* 

EQUIVALENTS. 

C. A o ' " 

1 « 12 « 360 — 21600 a 1296000 

1 » 30 ss 1800 ss 108000 

Is 60 =3 3600 

1 » 60 

Scale of units:— 60, 60, 30, 12. 

•A aenil<clroiUDftrenee Is H of a circle, IMP 

A qaadraat " H ' W 

A sextant " M * 9aP 



o 
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The preatost distance across a drole Is called its diameter. The dis- 
tance around it is called its c^cwt^ervnce. Any part of the circum- 
ference is called an arc 

liONGITUBE ANJi TIME. 

TABLE. 

For a difference of | There is a difference of 

1° in Long 4 m. in Time. 

1' " .4sec " 

1" « .....JiyBec. •* 

1 hr. in Time l^ in Lone. 

Im. « IS' " 

Iseo. « W 

NoiB.<— ildd dlfferenoe of time fbr placew ta$t mad rabtnM)! it fl>r plaoM WMl of any 

given plwM. 

HOW TO ASCEBTAIir 
The Difference of Time between Glties. 

BASIS OF CALCULATION. 

360 degrees a I revolution of the earth, or 1 daj. 
1440 minutes » 1 " »» *• « « l « 

1440 -i- 360 Bs 4 minutes, or 1 degree. 

Befer to your map and notice the difference in degrees of longltade 
between placee. Multiply the number of degrees by 4; ttie product 
will be the difference in time. 

Degrees of Longitude East, time increases. 
" " " West, " decreases. 

PROBLEM. 

When it is 12 o'clock noon at Washington, what time is it at 
Boston? Ans., 12.24. 

Per map, difference in degrees, 6 east, which increase the time 
6 X 4 SI 24 differences in time, or 24 minutes past 12. 

PROBLEM. 

When it is 12 o'clock noon at Washington, what is the time in San 
Francisco, Oalifomia? Ans., SM a. m. 

Per map, difference 46^ degrees. West; 46^ X ^ ^ ^^ ^^'^-t o' 
Sh. 2m. less. Ans., 8 o'clock, 58 min., a. m. 

A telegram sent flrom Washington to San Francisco at 12 m. will be 
received at 9 o'clock a. m. (i. e., thru hmtn b^9rt it it ufU)^ calculat- 
ing San Francisco tlmeu 
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TABLE 

For ascertaining the number of days between two dates. 



Jan. 


Feb. 


Mar. 


Apl. 


May 


Jtme 


July 


Aug. 


Sept 


Oct. 


Nov. 


Dec. 


1 


32 


60 


91 


121 


l.')2 


182 


213 


244 


274 


SOo 


3:^5 


a 


33 


61 


92 


122 


153 


183 


214 


245 


275 


306 


3S6 


8 


34 


62 


93 


123 


154 


184 


215 


246 


276 


307 


mi 


4 


35 


63 


94 


124 


155 


185 


216 


247 


277 


30S 


338 


5 


3tt 


64 


96 


126 


166 


186 


217 


248 


278 


309 


339 


6 


37 


65 


96 


126 


167 


187 


218 


249 


279 


310 


340 


7 


38 


66 


97 


127 


158 


188 


219 


250 


280 


311 


341 


8 


39 


67 


98 


128 


159 


180 


220 


251 


281 


312 


342 


9 


40 


68 


99 


129 


160 


190 


221 


252 


282 


313 


343 


10 


41 


69 


100 


130 


161 


191 


2^ 


253 


283 


314 


344 


11 


42 


70 


101 


131 


162 


192 


223 


254 


284 


315 


346 


12 


43 


71 


102 


132 


163 


193 


224 


255 


286 


316 


346 


18 


44 


72 


103 


133 


164 


194 


225 


256 


286 


317 


347 


14 


46 


73 


104 


134 


166 


195 


226 


267 


287 


318 


348 


15 


46 


74 


105 


135 


166 


196 


227 


268 


288 


319 


349 


16 


47 


76 


104 


136 


167 


197 


228 


259 


289 


320 


350 


17 


48 


76 


107 


137 


168 


198 


229 


260 


290 


321 


351 


18 


49 


77 


108 


138 


169 


199 


230 


261 


291 


322 


352 


19 


60 


78 


lOD 


139 


170 


200 


231 


262 


292 


323 


353 


20 


61 


79 


110 


140 


171 


201 


232 


263 


293 


324 


364 


21 


62 


80 


111 


141 


172 


2vi2 


233 


264 


294 


325 


356 


22 


63 


81 


112 


142 


173 


203 


234 


265 


295 


326 


356 


28 


64 


82 


113 


143 


174 


204 


2:J5 


266 


296 


327 


857 


24 


66 


83 


114 


144 


176 


205 


236 


267 


297 


328 


368 


25 


66 


84 


116 


146 


176 


206 


237 


298 


298 


329 


359 


26 


67 


85 


116 


146 


177 


207 


238 


269 


299 


330 


360 


27 


68 


86 


117 


147 


178 


208 


239 


270 


300 


331 


361 


28 


69 


87 


118 


148 


179 


209 


240 


271 


301 


332 


362 


29 




88 


119 


149 


180 


210 


241 


272 


302 


83H 


363 


80 




89 


120 


160 


181 


211 


242 


273 


303 


334 


364 


81 




90 




161 




212 


243 




304 




365 



Note. — ^To find fh>m the above table the number of days between 
two dates, we give the following — 

RuLR I.— Tr/i«n Vie dates are in the same yeavy subtracH the fiumher 
of days of the earlier dale from the number of days qf the later date; 
the result vnU be the number of days required. 

II. When the dates are in eonseeutive years^ subtract t?u number qf 
days of the earlier date from 365, and ncM to the remainder the number 
Iff days of the later date; the result will be the number qf days required. 

When the year is a leap year, add one day to the result. 



KBABDKBMENT OF ttmb. 



Showing the munbcr of Avyn tnia ttay da; in ods month 
to the BBme da; Jd aaf other. 



Nni.— Find In tba lafl-huid o^oaiK th* monlh boin imj dij oE 
vhicb yoD slab U njapDW th* unmbai' 0( dajs b> Uis nms dsj la 
uj Dth« Duintli ; then fotlaw th« Una akmg until undtc thi desired 
MioDth, and yoa h&T« the nqolred DDmber of 4jtf s. 



In leap-Tear, when the month of Febmary occnn in the 
«alculUioD, one day extra muat be luided. 

Etauplb. — 1876. How miaij dajB from Jannaiy 13 
to Ma7 13 ? An»., Per table, 120 ; one da; added far leap- 
year = 121 dayi. 



ASTRONQMICALCALCULATIDNS 



d tetenHJic method of telling immediately what da^ 
of the week any date trampired or will trangpirc, 
fntm the commencement of the Christian Era^ fm 
the term of three tnausand years. 

MONTHLY TABL£. 

The ratio to add for each month will be found 
in the following table: 



Ratio of June is 

Ratio of September is 1 

Ratio of December is 1 

Ratio of April is 2 

Ratio of July is 2 

Ratio of January is ..8 



Ratio of October is 8 

Ratio of May is 4 

Ratio of August is 6 

Ratio of March is 6 

Ratio of February is 6 

Ratio of November is 6 



Note. — ^On Leap Year the ratio of January is 2, and 
the ratio of February is 5. The ratio of the other ten 
months do not change on Leap Years. 

CENTENNIAL TABLE. 

The ratio to add for each century will be found 
In the following table: 

S200, 900, 1800, 2200, 2600, 8000, ratio is 

oOO, 1000, •••.•• •.•••• •••••• •••••• ratio is....«..*.«v 

I 400, 1100, 1900, 2800, 2700, ratio is 6 

^ 600 1200, 1600, 2000, 2400, 2800; ratio is 4 

f 600 1800, ..••• ••• ratio is......*. 8 

000, 700, 1400, 1700, 2100, 2600, 2900, ratio is. 2 

KvV| oUv, xouii^ •••••• •••••• •■■••• •••••• rauo 'S* •••••• •••x 

270 
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HoT«, — ^The figure opposite eaoh oentury is ita vatlo; 
thm the ratio for 200, 900, eto^ is 0. To find the ratio 
of any oentory, first find the oentory in the aboye tabl% 
then run the eye along the line until you arriye at thf 
end; the email figure at the end is its ratio. 

HETHOJ) OF OPERATION. 

BuLE.H^ — To the given year add its fourth part, 
rejecting the fradioni ; to this $um add the day of 
f^ vumlhi then add the ratio of the month and 
the ratio of the century. Divide this turn by 7; the 
remainder is the day of the week^ counting Sunday 
as the firsts Monday as the second^ Tuesday cu the 
ihirdf Wednesday as the fourthy Thursday as the 
fifth f Friday as the sixthy Saturday as the seventh; 
the remainder for Saturday will he or zero. 

Example 1. — Required the day of the week 

for the Uh of July, 1810. 

To the given year, which is 10 

Add its fourth part, rejecting fractions.^ 2 

Vow add the day of the month, which is 4 

Now add the ratio of July, which is 2 

Now add the ratio of 1800, which is 

Diyide the whole sum by 7. 7 1 18—4 

2 

• 

We have 4 for a remainder, which signifies the 
fourth day of the week, or Wednesday. 

* WImii dividins the jt^r by 4, always leave off tbt coatoiie*. W« 
ttlMt bf 4 to find the number of Le«p Tean. 
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Hon.— In flnding th« day «f tlw week fw th« |»mmbI 
ataiorj, no aittntion OMd be paid U> tha ginlJiiiiial rolii^ 
aa it ia 0. 

Example 2. — ^Bequired the daj of the week 
for the 2d of June, 1805. 

To the giyen year, which is 6 

Add ita foarlh part, rcjeeting fraotions *• 1 

Now add the day of the month, which is 2 

Now add the ratio of Jona, which ia. 

PiTide the whole lam by 7. 7 [B-^ 

1 
We have 1 for a remainder, which signifies tho 
first day of the week, or Sunday. 

The Declaration of American Independence 
was signed July 4, 1776, Required the day of 
(he week. 

Vo the giyen year, whieh ia « 76 

Add ita fourth part, rejeeting fractions 19 

Now add the day of the month, which is 4 

Now add the ratio of July, which is 2 

Now add the ratio of 1700, which is. 2 

Divide the whole sum by 7. 7 | 1^—6 

14 
We haye 5 for a remainder, which signifies ths 
fifth day of the week, or Thursday. 

The Pilgrim Fathers landed on Plymouth ftof I 
Doo. 20, 1920. Beqmired the day of the imeV 
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ifo the fiTen year, which is 80 

Kdd its fourth put, rejeoting fraotioiui 6 

Eiow add the day of the month, which is 30 

Now add the ratio of December, which is 1 

Now add the ratio of 1600, which is 4 

DiTide the whole sum by 7. 7 | 60—1 

7 
We have 1 for a remainder, which Bignlfies the 
first day of the week, or Sunday. 

On what day will happen the 8th of January, 
1815? Am, Sunday. 

On what day will happen the 4th of May, 1810? 

On what day will happen the 3d of December, 
1423? Am. Friday. 

On what day of the week were you born? 

The earth reyolves round the sun once in 365 
days, 5 hours, 48 minutes, 48 seconds; this period 
is, therefore, a Solar year. In order to keep pace 
with the solar year, in our reckoning, we make 
every fourth to contain 366 days, and call it Leap 
Year. Still greater accuracy requires, howeyei, 
that the leap day be dispensed with three times 
m every 400 years. Hence, every year (except 
the centennial years) that is divisible by 4 is a 
Leap Yeaty and every centennial ycbr that is 
divisible by 400 is also a Leap Tear, The next 
i^otenn^al year that will be a Leap Year ii 20001 
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UONET OF THE UinTED STATES 

h« measare of value 
I of «11 kiudi, ■ncti M 
I proper!]', merchaDdise, 
I MTvice*, etc. It i> tbe 

I medium of eichtuige in 
I bosinewi. 

CoiH or Specie U 
metal atamped and an- 
thoriied by goveiament 
to be used as monejr. 

Paper Money oon- 
BJsta of notes issued by 
the United States Treas- 
I Dry end banks, and nied 
I BS mooey. United SUtes 
money is tbs legal currency of the United State& 
U. B. MOITBT. 

10 miUs (Jf.) 1 cent tt. or •. 

10# 1 dime 

10 dimes. 1 dollar D.or$. 

10 dollon t eagle E. 

Mmi.— Tbe hOI !• not coined. 
The Coin of the United States consists of gold, lUier: 
niciti and bronie, and as fixed by the " New Coinage Act 
of 1S73 ia as follows : 

Ooui. The donble-eagle, cagle^ half-eagle, quarter- 
eagle, three-dollar, and one-dollar nieces. 

SlLTBB. The IVaiie-dollBr, half-dollar, quarter-dollar, 
the twenty-cent, and the ten-cent pieces. 
NICXBL. The fi*e-aeat and three-cent piecei. 
Bbokzb. The one-cent piece. 

N««.— The to™ ihilUng li froquenllj nwd In th» Uqlled Blllu im 
•tUlng theprtcecirtnje1(a,udlt tndiatHolddlTliiouoreqnlnlena 
otpMUof uitdollir. lu HlD> Turks la diffemil StHtcs uMton: 
In the Heir Englud StiMi, wid la Indlus. IIUnaEi, Ulmnil, UMi- 
dppL, Taiu, Vlntnls, Ksntocliir, nnd TennsiH*, 1l=1^ Mi., and SI, 
■J&.rloNawrarkTOhLcUleblpiii, udHortliC»iDUi>m1e.=l2Min. 
uidll.— Sl: In PenniilTuilL New Juiht, I>«townr*,Bnd Minlud, 
li.— 13>i cu., nnd t\.=T^.; In Georgl* imd Bouth CudUd^ 1>.^ 
II^aK, iuid|l.-4^. nieHiMHurtUiibUUTiiiiiiUoubjGuMaBi,- 
H, In IIUddU, Iha •tdlling li ntud f^neallj it li\i. 

Cakada Monby conslHts, like United Btates money, of 
dollar* and cents. The Canada coins are tventy-cent, 
WD-eent, fiTO-ceut, liiv«r; and one-cent, bnmie. 
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MONEY OF FRANCE. 

The money of account of France is the Franc 
of 100 Centimes or 1000 Sous, and is arranged 
on the decimal system. 

The principal gold coins in circulation are as 
follows : Louis d'or, Forty Franc piece, Twenty 
Franc piece, and Six Franc piece. 

The principal silver coins are, the Crown, l 
Crown, i Crown, Five Franc piece. Two Franc 
piece, Franc, i Franc of 50 Centimes, i Franc 
of 25 Centimes. 

The par value of the Franc is 19 cents and 3 
mills, hut its commercial value varies according 
to the fluctuations of the money market. When 
exchange is quoted at say 5.17}, it is understood 
to mean that 5 Francs and 17} Centimes are 
equal to the gold dollar. The gold cost of any 
given number of francs is, therefore, ascertained 
by dividing that number by the quotaium or 
rate of exchange. For example, the cost of 9463 
Francs at 5.21}«9463 fr.H-5.215 fr. =$1814.57. 
The premium on gold is then added to find the 
cost in currency. 
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MONEY OP THE GERMAN EMPIRE. 

The German Empire has, within the past fenf 
years, issued a new coin called the Mark, which 
is now adopted as the money of account of that 
nation. 

The gold and silver coins are quite numerous, 
embracing, as they do, those in use iu about 
twenty-two States, and are as follows : 

Odd. — Ducat, Quintuple Ducat, Five Thaler 
piece. Ten Thaler piece, Double d'or, i Caroline, 
} Caroline, Caroline, Five Gilder piece, Twenty 
Mark piece, Ten Mark piece, and Twelve Mark 
piece. 

Silver, — Mark, Thaler, Double Thaler, Crown 
Thaler, J Thaler, Double Gilder, Florin, } 
Florin, Twelve Grote piece, Grote, Rix Dollar, 
Crown, Kreutzer Groschen, 6 Pfen, 1 Schilling, 
48 Schilling piece, 30 Kreutzer piece, 8 Schilling 
piece. 

In commercial transactions the Mark is not 
generally reckoned at its par value, but is gov- 
erned by the quotations which range at present 
between 91 cents and $1.00 for 4 Marks. The 
market value of the Mark, in gold, is found by 
dividing the quotation by 4. For example, 400 
Marks at $.95 i = $.955 -r- 4 m, X400 == $95.50. 
The premium on gold is then added to find the 
cost in currency. 



AEBITRATION OF EXCHANGE. 

The method of finding the value, in gold and currency, 
of the moneys of the principal nations has already been 
briefly explained ; but the fluctuations of foreign exchange 
sometimes render it to the advantage of the merchaut to 
remit indirectly. For example, suppose it is required to 
pay a debt due in France, and that the balance of trade 
between Great Britain andf the United States is in favor of 
the latter nation. This, of course, would cause a decline 
in the value of the £ sterling in United States money. 
Now, if there is no corresponding diflerence in value be- 
tween the moneys of Great Britain and France^ it would 
be cheaper first to purchase sterling and then remit through 
London. Such exchanges are termed direct and indirect ^ 
OB the case will indicate, and are treated under the rule of 

ARBITRATION OF EXCHANGE. 

The limits of a work of this kind prevent an extended 
elucidation of this subject, and it is not thought best to pre* 
sent any set rules for memorizing. 

In the following examples, with solutions, indirect ex- 
change will be found much simplified. Indeed, when 
taken in the order of the difierent nations involved, there 
will appear but little distinction from the method of work- 
ing ordinary exchange. 

Example 1.— When sterling is qnoted at $4.83^ U. S. money, and 
25.73 fr., French, how many franca are equal to the gold dollar by irir 
direct exchange ? 

OoltUion.—lf £1 =* 84.83>^, and also 26.73 fr., $4.83^ must equal 
25.73 fr. Therefore 25.73 fr. -r- $4,835 » 5.32 fr., ans. 

Example 2.— "When French exchange is quoted 5.16^ fr , and ster- 
ling 25.73 fr., yvlukt is the value in gold of the £ sterling by indirect 
exchange ? 

Solution.— Since iri=5.16Ufr., and £1=26,73 fr., therefore 25.73 fr.+ 
6.165 = $4.98. 

ExAMPLi 3.— What vonld be the gain in sterling on $60C0 by re- 
mitting through France, Germany, and Netherlands, with the follow- 
ing quotations: $1= 5.18 fr. ; 1.22 fr. = 1 mark ; 1.71 marks = 1 guil. ; 
11.8 guil.=£l, when the £ sterling by direct exchange is qnoted $4.85? 

Solution.—Aa Francois the first country, $6000 X 6.18 fr. = 31080 fr. 
-1-1.22 fr.= 24575.475 ra. -5- 1.71 m. =14847.94 guil.-*- 11.8 gml.=« 
£1262.637»£1262 78. 4^-4-d., indirect exchange. $6000h-S4.85»£1237. 
1134 = £1237 28. 3i<-fd. direct exchange. £1262 7s. 4%d. less £1237 
2b. 3V^d. » £25 5b. 1^. gain. 

24 277 
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GOLD AND CURRENCY. 



Gold is nsnally represented as rising and finlling, bat 
bein^ the standard of value, it does not vary. The varia- 
tion 18 in the currency substituted for sold or specie ; hence, 
when gold is said to be at a premium, the currency or 
circulating medium is made the standard, while it is in 
fact below par. 
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TO ASCERTAIN HOW MUCH GOLD 

Can he Bought for a Stated Amount of Currency, 

BuLE. — Add two ciphers to the amount of eun^ency (in 
dollars), and divide by 100, increased by the premium rate an 
gold; the quotieiU will be the gold sum, 
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BANK AOOOUNTS. 
HUnK TO MANY AND PBACTICAI. ASTICE TO 

THOUSANDS. 

It is the belief of many obBerrant philosophli perBona 
who are well oq Iheir may through life, tliat if people 
generally knew more tbey wonid behave Detter, though 
few, if any of them, believe that knowledge and moralitj' 
are BfDunjmona terms. Acling on tiiU conviction, ^e 
following "Hinls to those who keep Bank Accounts" 
have been Huggesled by a gentleman well qualified by 
general intelligence and long practical experience to ad- 
vise the young and untaught of Oie several matters. 

HINTS TO THOSE "WHO SEEP BANK ACCOUNTS. 

1. If 70U wisli to open an account with a bank, pro- 
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Tide yourself with a proper introduction. Well-managed 
banks do not open accounts with strangers. 

2. Do not draw a check unless you have the money in 
bank or in your possession to deposit Don't test tiie 
courage or generosity of your bank by presenting, or al- 
lowing to be presented, your check for a larger sum than 
your balance, 

3. Do not draw a check and send it to a person out of 
the city, expecting to make it good before it can possibly 
get back. Sometimes telegraphic advice is asked about 
such checks. 

4. Do not exchange checks with anybody. This is soon 
discovered by your bank ; it does your friend no good 
and discredits you. 

6. Do not give your check to a friend with the condi- 
tion that he is not to use it until a certain time. He is 
sure to betray you, for obvious reasons. Do not take an 
out-of-town check from a neighbor, pass it through your 
bank without charge, and give him your check for it 
You are sure to get caught 

6. Do not give your check to a stranger. This is an 
open door for fraud, and if your bank loses through you, 
it will not feel kindly to you. 

7. When you send your checks out of the dty to pay 
bills, write the name and residence of your p:iyee, thus: 
Pav to Jno. Smith & Co., of Boston, This will put your 
bank on its guard, if presented at the counter. 

8. Don't commit the folly of supposing that, because 
you trust the bank with your money, the bank ought to 
trust you by paying your overdrafts. 

9. Don't suppose you can behave badly in one bank 
and stand well with the others. You forget there is a 
Clearing House. 



BANK AOOOUNTS. 28^ 

10. Don't quarrel with your bank. If yoa are not 
treated well, go somewhere else, but don^t go and leave 
your discount line unprotected. Don't think it unreason- 
able if your bank declines to discount an accommodation 
note. Have a clear definition of an accommodation note 
— in the meaning of a bank, it is a note for which no 
value has passed from the endorser to the drawer. 

11. If you want an accommodation note discounted, 
tell your bank frankly that it is not, in their definition, a 
business note. If you take a note from a debtor with an 
agreement, verbal or written, that it is to be renewed in 
whole or in part, and if you get that note discounted, and 
then ask to have a new one discounted to take up the old 
one, tell your bank all about it 

12. Don't commit the folly of saying that you will 
guarantee the payment of a note which you have already 
emdorud, 

13. Give your bank credit for being intelligent geneiv 
ally and understanding its own business particularly. 
It is much better informed, probably, than you suppose. 

14. Don't try to convince your bank that the paper or 
security which has already been declined is better than 
the bank supposes. This is only chaff. 

15. Don't quarrel with a teller because he does not pay 
you in money exactly as you wish. As a mle, he does 
the best he can. 

16. In all your intercourse with bank officers, treat 
them with the same courtesy and candor that ycu would 
expect and desire if the situations were reversed. 

17. Don't send ignorant and stupid messengers to bank 
CO tranl^act your business. 
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INTEREST-COMMERCIAL RULE. 

Commerdcd Jea?*. *~ Calculatioas based on 3G0 
days to the year, or 30 days to the month. 

BIX PBR GENT. 

BuLE. — MtUttply the given number of dollars by 
the number of days of interest required; divide the 
product by 6, and point off three figures from the 
right. 

Note — If cents appear in the principal, it will be 
necessary to point off five figures. 

The result is ^ more than the true interest based 
on the calculation of 365 days per annum. 

To ascertain the true amount, it will only be neces- 
sary to deduct if^ from the result obtained. 

Example. — What is the interest on $1000 for 
219 days? 

Process.-^ 1000 X 219 = 219000 
219000 -5- 6 = 36500 

Point off three figures from the right, gives 
(36.50 interest. 

To ascertain the true interest (365 days), subtract 
V„ thus ; 36,50 -4- 73 = 50. $36.50 — 50 = $36. 

Having ascertained the interest at 6 per cent., 
that for 7, 8, and 9 percent, is readily found, by 
adding to it i, J, J, etc., etc. 

To find the interest at any per cent., divide the 
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interest procured at 6 per cent, by 6, and multiply 
the amount by the required rate. 

VALUABLE INTEREST RULES. 
Bans Commercial Year of 360 days, or 30 days per month » 

4 per cent, — Multiply the principal by the required 
number of days, divide by 9, and point off. 

5 per cent* — Multiply by the number of days, and 
divide by 72. 

6 per cent. — Multiply by the number of days, 
divide by 6, and point off three figures from the right. 

8 per cent, — Multiply by the number of days, and 
divide by 45. 

9 per cent, — Multiply by the number of days, divide 
by 4, and point off three figures from the right. 

10 per cent, — ^Multiply by the number of days, and 
divide by 36. 

12 per cent, — Multiply by the number of days, divide 
\)y 3, and point off three figures from the right. 

15 per ccw^.*- Multiply by the number of days, and 
divide by 24. 

18 per cent, — Multiply by the number of days, 
divide by 2, and point off three figures from the right. 

20 per cent, — Multiply by the number of days, and 
divide by 18. 

tfg^The interest in each case will be in dollars 
and cexkUk. 




Bate, 10 per cerU. per annum of 360 days. 
These Tables are arranged with a view to supply a 
want long existing among the great majority of hud- 
ness men and accountants, and are specially designed 
to supersede the numerous high-priced Interest 
Tables now before the public. 

OALCULATIONS. 

The basis is at the decimal rate of 10 per cent, per 
annum on the commercial year of 360 days, and the 

TIMB 

for which our calculations of interest are made is 
from 1 to 30 days, and from 1 to 12 months, on 
amounts ranging from $10 to $10,000, thereby meet- 
ing the wants of the capitalist as well as those of the 
more moderate tradesman. 

THE CALCULATIONS 

»fe of the most minute accuracy, being carried out in 
each instance to the fraction of one tenth of one mill: 

286 
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hence, in summing up the amount of interest, it will 
always be necessary to point ofF four ftgurea from the 
left. 

When amounts from $1 to $10 appear in the 
principal, the interest is obtained by taking the sum 
in the interest column opposite the required amounts 
from $10 to $90, and point off five figures from the 
left 

GBNTS IN THB PRINCIPAL. 

When there are cents in the principal in excess 
of 50, add $1.00, if less, reject them ; in the calcula- 
tion of interest this is in accordance with usual cus- 
tom. It is also customary when the fraction of 
interest is 5 mills, or in excess, to add one cent ; when 
less, drop it 

TO ASCERTAIN INTEREST 

on the basts of 365 days per annum. 

Subtract i^^ from the results obtained by the calcu- 
lations on the basis of 360 days per annum, which is 
equivalent to a reduction of 1^ cents for every dollar 
of interest 

TO ASCERTAIN INTEREST 

at any rate other than 10 per cent. 

Multiply the amount of interest obtained from the 
Tables by the required rate, and point off five figures 
from the left 

INSTRUOTION. 

It will only be necessary to trace the work of the 
following examples to enable any one to become ex- 
pert in the 
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USnS OF THE TABLES. 

Jn calculating interest, refer to the Table containing 
at its head the number of days or months for which 
interest is required, and opposite the principal in the 
eolumn of dollars will be found the interest in dollars, 
cents, mills and tenths of mills. 

Example I. — Ascertain the interest on $3570 
for 28 days at 10 per cent. 
See Table, page 204. 



Dollar Colnmn 
$3000 

500 
70 


erest 


Intere 

on abo 


Interest. 

$23.3333 

3.8889 
.5444 


t.,28 

at 




$3570 

To find the Int 
cent: 


$27.7666 

st at 10 per ceni 

ve amount 


daji. 

6 per 


Interest at 10 
Multiply by re 


per cent., 
quired rate, 


$27.7666 
6 


per 


cent. 



$16.65996 

Point off five figures from the left and you will 
have the interest at 6 per cent., $16.66. 

OB, thus: 

By removing the decimal point one place to the left 
we have the interest at 1 per cent. ; hence, by simply 
multiplying b^^ the required rate, the product will be 
the desired interest. 
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Rcampie IL — Ascertain the interest on $2007 
for 7 rnonthlB, 17 days, at 10 per cent* 
^ See Tabhy page 206, 7 months. 

Dollar Colunui. InterenC. 

$2000 $116.6667 

n 7 ($70,— $4.0833) .4083 

See TdbUy page 202, 17 days. 

fl Dollar Colnmn. 

$2000 9.4444 

7 ($70.— .3306) .0330 

$2007 $126.5524 

Interest 7 months, 1*7 days, 10 per cent. 

To find the Interest on above amount at 7 per 
cent : 

Interest at 10 per cent, $126.5524 
Multiply by required rate, 7 per cent 

$88.58668 

Point off five fibres from the left, and we hare the 
interest at 7 per cent., $88.59. 
25 
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Orton & Sadler's Interest Tables. 
Bate 10 per cent., d60 da$^ penanmim. 



Dollfl. 




7000 
6000 




1 



900 
800 

m 

600 
400 

m 

100 

90 
80 

h 

50 

40 
80 

fo 



ftnumtlu, 

or 
270 days. 



>.eorao 



9750. 
676.U0 
600.00 
e26.00[00 
450.00 00 



375.00 
300.00 
225.00 
1dO.0O 
76.00 



67.60100 

60.00 

62.50 

45.00 

87.60 



22.60 

15.00 

7.60 



6 76 
6.00 
6.25 
4.60 
8.75 

8.00 

2.26 

1.60 

.76 



00 
00 



00 
60 
00 
00 
00 



00 
00 
00 
00 



00 
00 
00 



OG 
00 
00 
00 
00 

00 
00 
00 
00 



lOmoathS} 

or 
300 days. 



98BR3A 
750.00 

OOO.DD 

683.33 
600.00 

416.66 
333.83 
250.00 

imM 

«3.88{ 

75.00 
66:66 
68.33 
60.00 
41.66 

83.33 

25.00 

16.66 

8.33 

7.50 
6.^:6 
5.83 
6.00 
4.16 

3.38 

2.60 

1.66 

.83 



38 

00 
67 
38 

00 

67 
38 

00 
67 



00 
67 
33 
00 
67 

33 
00 
b7 
33 

00 
67 
33 
00 
67 

38 
00 
67 
83 



Umoatiuh 
SdOdayi. 



9I»16.06 
826.00 
738.83 
441.66 
660.00 

468.33 
866.66 
275.00 
183.33 
91.66 

82.50 



78.83188 



64.16 
65.00 
46.83 



86^67 



27.60 

16.33 

9.16 

8.25 
7.33 
6.41 
6.60 
4.68 

8.66 

2.75 

1.83 

.91 



or 

(K) 
38 
67 
00 

33 
67 
00 
33 
67 

00 



67 
00 
38 



00 
38 

67 

00 
33 
67 
00 
33 

67 
00 
88 
67 



12maiitfa8| 
860 days. 



$1000.00 
900.00 
800.00 
7O0.QO 
600.00 

600.00 
400.00 
800.00 
200 00 
100.CO 

90.00 
86.00 
70.00 
60.00 
60.00 

40.00 
80.00 
20.00 
10.00 

9.00 
8.00 
7.00 
6;00 
6.00 



OO 
00 
00 
80 
^80 

00 
00 
00 
00 
00 

00 
00 
00 
00 
00 

no 

00 
00 
00 

00 
OO 
00 
00 
00 

4i)0 00 
8.00 foo 
2.00 
1.00 



00 
00 



Dolls. 




6000 




OOMFOVITD IHTEBEST. 



295 



COMPOUND INTEREST TABLE, 

Shoaing the wnount of ^1 .09 ai Compound IntereBt, from 1 to 
20 yeart, Ji(Ue 5 to 10 per cent. 



Tears. 


6 Pkb Ckiit. 


6 PbrCent. 


7 Per Cent. 


10 Pes Cent. 


1 


1.050000 


1.060000 


1.070000 


1.100000 


2 


1.102500 


1.123600 


1.144900 


1.210000 


3 


U67625 


L 191016 


1.225043 


1.331000 


4 


1.215506 


1.262477 


1.310796 


1.464100 


3 


1.276282 


1.338226 


1.402552 


1.610510 


e 


1.340096 


1.418519 


1.500730 


1.771561 


7 


1.407100 


1.503630 


1.605781 


1.948717 


8 


1.477455 


1.593848 


1.718186 


2.1435B9 


9 


1.551328 


1.689479 


1.838459 


2.357948 


10 


1.628895 


1.790848 


1.967151 


2.593742 


11 


1.710339 


1.898299 


2.104852 


2.853117 


12 


1.795856 


2^012196 


2.252192 


3.138428 


13 


L885649 


2.132928 


2.409845 


3.452271 


14 


1.979932 


2.260904 


2.578534 


3.797493 


15 


2.078928 


2.396558 


2.759031 


4.177248 


16 . 


2.182875 


2.540352 


2.952164 


4.594973 


17 


2.292018 


2.692773 


3.158815 


5.054470 


18 


2^06619 


2.854339 


3.379932 


5.559917 


19 


2.526950 


3.025599 


3.616527 


6.115909 


20 


2.653298 


3.207135 


3.869684 


6.727500 



N, B. In the ciilculatioQS ef GompoiiHd Interest, 
much labor will be saved bjr usiB of the aboT€ Table. 

BuLR. — R^er to the Table, ascertain the amount 
of $1.00 for the given time at the specified rate, and 
multiply tame by the principal. 
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Example, — ^What will be the amonnt of $600 for 
15 years, at 6 per cent. Compomid Interest t 

Process See Table. Amonnt $1. fer 15 years 

at 6 per cent $2.396558 

Amonnt 600 

Am't of $600 for 15 yrs. at 6 per cent. . $143^7934800 

TO FIND THB COMPOUND IKTERRST^ 
Time and Hate being given. 

Bulb. — Buhtrad ihe principal invested frovk the 

Example, — What is the Componnd Interest on 
$600 for 15 years, at 6 per cent. 7 

From the above Example, $600, 15 years, 6 per 
cent., Gomp. Int., we have the amount. .... $1437.93 

Principal invested 600. 

Componnd Interest $837.93 

Process, — $600 invested at Componnd Interest, 
for 15 years, at 6 per cent., will amount to $1437.93. 

TABLE 
Showing in hofo many Yrars a giftn prkteSpal wHl 

DOUBLE ITSBL^. 





At fhMTht 


Rati. 


IMTBRBBT. 


«^ 


22.22 




»M 




16.67 




14w29 




12.50 


1/ 


ILU 


W 3OJ0O 11 



At Coiirorw Tntebbt. 



Oompottfided 
Yearly. 



15.748 
14.207 
U.S06 

JOM 



r> nipouiided 
Mttlf-Te«rlj. 



15.676 

14.036 

11.725 

lO.OT.'i 

8J87 

7.874 

7.+ 



IHTEBEUT KATES. 2 

TABLE tW INTBREST RATES FOR THE U. 8. 

Pnmliia far Uiutf, and Slalmit Limiiulimt. 



TERRITOBIM. 




1! 


PurAituB roa Ubjh. 


- 


1 


is=- 


MO 

10 

S 

t 

« 

.1 

10 
10 
10 

7 




i ■ 
1 

A 

i. 

Any 


rntftltDn or BDUn Intent. 


i^ 












IToMMnuaofsntlnlntenM. 






rdiMtunottbepriuclnal.. 
Forfsldini oreolira iDtereat. 


*uwu 


lnp«cl.oftHoK!h,ftind. 
'orlMtqraofsiiiiHiiitereM. 




saa- — 
























JSST" 






rur»[nini>r«itln [nternt. 










F<>[fci(««ot»lttBUIer«t. 

rorfeltureof thres tlmu the 




Snrteis.:::: 






Forfeiture ut en lire Intereat, 








&'fcr: 


Forfeiture of entire inUreit 






8,». 









298 ORTON A sadlbb's calculator. 

TABLE OF INTEREST RATES— Om^nued 



STATES 

AND 

TSBBITOBIBS. 



South Carolina.. 
TenneaMe 



Texas .. .. 

Utah ...... 

Yennont.. 
Virginia.. 



Washington.... 
West Virginia 
WisconBin....... 



«TS 


11 


Irai 
inter 


o 1 


r 




Per 


Pw 


ct. 


ct. 


1 


Any 


6 


10 


8 


Any 


10 


Any 


6 


G 


6 


12 


10 


Any 


6 


tt 


7 


10 



PUTALTIKS FOB UfltniT. 



Forfeiture of exoesa; fine 
and imprisonment. 



Forfeiture of exceas....M....M 
Forfeiture of excess, in ac- 
tion of tquUy, 



Forfeiture of excess. 

Forfeiture of entire Interest. 



Statute 
LlmltatlMii. 



Yrs. 
6 

6 
2 



6 
h 



6 

10 



1 



Yr». 
6 

« 

4 



6,20 



6,20 
6 



Notes. — The legal rate of interest in Canada, Nova 
Scotia, and Ireland, is 6 per cent.; England and 
France, 5 per cent. 

When the rate is not specified, the legal rate is 
always understood and so allowed by the courts. 

Debts of all kinds draw interest from the time they 
become due, bat not before, unless specified. 



WEALTH FROM SAVINGS. 
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HOW TO OBTAIN WEALTH. 

Table showing the net amount of earnings of One Cent to Twenty- 
five Dollars per Day for Ten Years of 313 working daysi without 
interest, and with interest at 6, 7, and 8 per cent., compounded 
each Six Monthst 



SaTingB 


Without 


With iutere«t 
att> 


With interest 
at 7 


With interest 
at 4 


per day. 


iuterest. 


per ceut. 


percent. 


per ceut. 


1 


$31 13 


$42 05 


$44 26 


$46 60 


2 


62 26 


84 10 


S8 62 


93 21 


3 


93 39 


126 16 


132 77 


139 81 


4 


124 52 


168 21 


177 03 


186 41 


5 


156 50 


210 20 


222 29 


233 01 


6 


187 80 


252 31 


265 56 


279 62 


7 


219 10 


294 36 


309 80 


326 22 


8 


250 40 


336 62 


354 06 


372 82 


9 


281 70 


378 47 


398 22 


419 42 


10 


313 00 


420 62 


442 68 


466 03 


15 


469 50 


630 78 


C66 87 


699 04 


• 20 


626 00 


841 04 


885 15 


932 05 


25 


782 50 


1,051 30 


1,111 44 


1,165 07 


SO 


939 00 


1,261 56 


1,327 73 


1,398 08 


40 


1,252 00 


1,682 09 


1,770 31 


1,864 U 


60 


1,565 00 


2,102 61 


2,212 89 


2,330 13 


CO 


1,878 00 


2,523 13 


2,655 46 


2,796 16 


70 


2,191 00 


2,943 65 


3,098 04 


3,262 19 


80 


2,504 00 


3,364 17 


3,540 62 


3,728 22 


90 


2,817 00 


3,784 69 


3,982 19 


4,194 24 


$1 00 


3,130 00 


4,205 21 


4,425 77 


4,660 27 


2 00 


6,260 00 


8,410 43 


8,851 54 


9,320 54 


3 00 


9,390 00 


12,615 64 


13,277 31 


13,980 81 


4 00 


12,520 00 


16,820 85 


17,703 08 


18,641 08 


5 00 


15,650 00 


21,026 07 


22,228 85 


23,301 35 


6 00 


18/750 00 


25,251 28 


26,654 32 


27,961 62 


7 00 


21,910 00 


29,436 50 


30,980 39 


32,621 89 


8 00 


25,040 00 


33,642 71 


35,406 16 


37,282 14 


9 00 


28,170 00 


37,846 92 


39,821 93 


41,942 42 


10 00 


31,300 00 


42,052 14 


44,257 70 


46,602 69 


15 00 


46,950 00 


63,078 20 


66,668 65 


69,904 04 


20 00 


62,600 00 


84,104 27 


88,615 40 


93,205 39 


25 00 


78,250 00 


105,030 00 


111,144 00 


116,507 00 




•thy 
desire success iu life. 



"WAGES-VALUE OF TIME. 

fW DAn md HoDBt, al Sattil Bala Per Witk. 



For Days, at Snoed Kola Fw Mmth. 



"|*H 



»l»|*': 



•18 |l» |» lit 123 $33 tM «i& 



lUI8t4Jl 



n.ITllMl.llLH 



UMI UA-1I.H 
UUSliaflBlllLU 

11.17 1 

Hj.ieiiiJB uia 
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BEADT KECKOVnxa. 301 

VALUABLE TABLES 

for tlie Herchast, Furmer, nd Ptmhiser, sbowiig al siglit the 

Value of Articles Sold by the Ponnd, Dozen, Yard, or 

Pleee,.as Groeeries, Produce, Dry Cknids, etc 

These Tables embody- nearly all of the practical features 
comprised in publications devoted exclusively to the sub- 
ject of Beady Beckoning, for which prices are asked 
nearly equal to the cost of this entire work. They Will 
be found invaluable in ascertaining the valae of articles 
usually sold by the Business Trader and Fanner and con- 
sumed in families. 

APPLICATION" OF THE TABLES. 

The outside perpendicular columns to the left and right 
show the price of the article, aud the upper and lower 
lines the quantity. 

When, advisable in securing results the working can be 
reversed. 

Example.— What will 14 lbs. of Coflfee cost at 29 cts. 
per pound? See price in column to the left, 29t follow 
the finger along the line until the sum under the column 
14 is reached, and you have the amount, $4.06. 

KOTS I. — ^When the price or qnantity required Is not ahown in the 
tables, reduce the number of either or both to such amounts as are 
shown in the extremes; ascertain the product from the table, and 
multiply by the number or numbers used as a divisor in reduction 
of the original amounts. 

Example.— What will 450 bushels of screenings cost 
at 23 cts. per bushel? As 450 is not contained in the 
table^ we reduce it to 45 by dividinz by 10. Beferring 
to 4o in column at the left, and on the same line under 
the head number 23, we have 10.35, the cost of 45 bushels. 
10.35 X 10 - $103.50, the cost of il50 bushels. 

NoTB n.— When the price or quantity Is a fk«ctlonal part of a vtho\9 
number, ascertain the amount fh>m the table by using the numerator 
as a whole number, and then divide by the denominator, adding the 
result to the product already obtained. 
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TASLS OF BEAS7 OJJJBUUSma. 

See paffedOl 



1 


9 


8 


4 


5 


6 


1 


8 





10 


11 


13 


13 


14 


ts 


IS 


24 


86 


48 


60 


72 


84 


96 


108 


120 


132 


144 


156 


168 


180 


18 


26 


39 


52 


63 


78 


91 


104 


117 


130 


(43 


166 


169 


182 


195 


U 


28 


42 


56 


70 


84 


98 


112 


126 


140 


154 


168 


182 


196 


210 


15 


30 


45 


60 


75 


90 


105 


120 


136 


150 


165 


180 


195 


210 


225 


16 


32 


48 


64 


80 


96 


112 


128 


144 


160 


176 


192 


208 


224 


240 


17 


34 


51 


68 


85 


102 


119 


136 


153 


170 


187 


204 


221 


238 


255 


18 


36 


54 


72 


90 


108 


126 


144 


163 


180 


198 


216 


234 


252 


270 


19 


38 


57 


76 


95 


114 


133 


1518 


171 


190 


209 


228 


247 


266 


285 


90 


40 


60 


80 


100 


120 


140 


160 


180 


200 


220 


240 


260 


280 


300 


91 


42 


63 


84 


105 


126 


147 


168 


189 


210 


231 


252 


273 


1:94 


315 


99 


44 


66 


88 


110 


132 


154 


176 


198 


220 


242 


264 


286 


308 


330 


98 


46 


69 


92 


115 


138 


161 


184 


207 


230 


253 


276 


299 


322 


345 


94 


48 


72 


96 


120 


144 


1C8 


102 


210 


240 


264 


288 


312 


336 


360 


95 


50 


76 


100 


125 


150 


175 


200 


225 


250 


275 


300 


325 


350 


375 


96 


52 


78 


104 


130 


156 


182 


208 


234 


260 


286 


312 


338 


364 


390 


97 


54 


81 


108 


135 


162 


189 


216 


243 


270 


297 


324 


361 


378 


405 


98 


56 


84 


112 


140 


168 


196 


224 


253 


280 


308 


336 


364 


392 


420 


99 


58 


87 


116 


145 


174 


203 


232 


261 


290 


319 


348 


377 


406 


435 


80 


60 


90 


120 


150 


180 


210 


240 


270 


300 


330 


360 


390 


420 


450 


81 


62 


93 


124 


155 


186 


217 


248 


279 


810 


341 


373 


403 


434 


465 


83 


64 


96 


128 


160 


192 


224 


256 


288 


320 


352 


384 


416 


448 


480 


88 


66 


99 


132 


165 


198 


231 


264 


297 


330 


363 


396 


429 


462 


495 


84 


68 


102 


136 


170 


204 


238 


272 


306 


340 


374 


408 


443 


476 


610 


85 


70 


105 


140 


175 


210 


245 


280 


315 


350 


385 


420 


455 


490 


525 


86 


72 


108 


144 


180 


216 


252 


288 


324 


360 


396 


432 


468 


504 


540 


87 


74 


111 


148 


185 


222 


259 


296 


333 


870 


407 


444 


481 


618 


555 


88 


76 


114 


152 


190 


228 


266 


304 


342 


380 


418 


456 


494 


532 


570 


80 


78 


117 


156 


195 


234 


273 


312 


351 


390 


429 


468 


607 


546 


5S5 


40 


80 


120 


160 


200 


240 


280 


320 


3G0 


400 


440 


480 


620 


560 


600 


41 


82 


123 


1C4 


205 


246 


2K7 


328 


360 


410 


451 


492 


633 


574 


615 


49 


84 


126 


16.S 


210 


252 


294 


336 


378 


420 


462 


6(4 


546 


588 


630 


48 


S6 


1-9 


172 


215 


25S 


301 


S44 


387 


430 


473 


616 


659 


602 


645 


44 


88 


132 


176 


220 


2C4 


308 


352 


396 


440 


484 


528 


572 


616 


660 


15 


90 


135 


ISO 


225 


270 


315 


360 


405 


450 


496 


540 


585 


630 


675 


43 


1)2 


l.')8 


184 


230 


276 


322 


368 


414 


460 


606 


552 


r)08 


644 


690 


47 


94 


141 


188 


235 


282 


829 


376 


423 


470 


617 


664 


611 


658 


705 


48 


96 


144 


102 


240 


288 


336 


SS4 


432 


480 


528 


676 


624 


672 


720 


40 


93 


147 


196 


245 


204 


343 


3f)2 


441 


490 


639 


688 


637 


6S6 


735 


50 


ICO 


130 


200 


250 


300 


SCO 


400 


450 


500 


650 


600 


650 


700 


750 


1 


2 


3 


4 


5 


6 


I 


8 


9 


10 


It 


19 


13 


14 


fS 
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See page 301 



16 


17 


t8 


19 


20 


31 


22 


— 1 

23 


24 


25 




192 


204 


216 


228 


240 


252 


264 


276 


288 


300 


12 


208 


221 


234 


247 


260 


273 


286 


299 


312 


325 


13 


224 


238 


252 


266 


280 


294 


308 


322 


336 


350 


14 


240 


255 


27(/ 


285 


300 


315 


330 


345 


360 


375 


Iff 


256 


272 


288 


304 


320 


336 


352 


368 


384 


400 


16 


272 


289 


306 


323 


340 


357 


374 


391 


408 


425 


17 


288 


306 


324 


342 


360 


878 


396 


414 


432 


450 


18 


304 


323 


342 


861 


380 


399 


418 


437 


456 


475 


10 


S20 


340 


360 


880 


400 


420 


440 


460 


480 


500 


20 


336 


357 


378 


899 


420 


441 


462 


483 


504 


525 


81 


852 


374 


396 


418 


440 


462 


484 


506 


528 


550 


28 


Z68 


391 


414 


437 


460 


483 


506 


529 


552 


575 


83 


SM 


408 


432 


456 


480 


504 


528 


552 


576 


600 


84 


400 


425 


450 


475 


500 


525 


550 


575 


600 


625 


86 


416 


442 


468 


494 


520 


546 


572 


598 


624 


650 


23 


432 


459 


486 


513 


540 


567 


594 


621 


648 


675 


87 


448 


476 


504 


532 


560 


588 


616 


644 


672 


700 


8) 


464 


493 


522 


551 


580 


609 


638 


667 


696 


725 


8) 


480 


510 


540 


570 


600 


630 


660 


690 


720 


750 


33 


496 


527 


boS 


589 


620 


651 


682 


713 


744 


775 


81 


512 


544 


670 


608 


640 


672 


704 


736 


768 


800 


82 


528 


561 


594 


627 


660 


693 


726 


759 


792 


825 


88 


544 


578 


612 


646 


680 


714 


748 


782 


816 


850 


84 


560 


595 


630 


665 


700 


735 


770 


805 


840 


875 


85 


576 


612 


648 


684 


720 


756 


792 


828 


864 


900 


83 


592 


629 


666 


703 


740 


777 


814 


851 


888 


925 


87 


608 


646 


684 


722 


760 


798 


836 


874 


912 


950 


83 


624 


663 


702 


741 


780 


819 


858 


897 


936 


975 


89 


640 


680 


720 


760 


800 


840 


880 


920 


960 


1000 


40 


656 


697 


738 


779 


820 


861 


902 


943 


981 


1025 


41 


C72 


714 


756 


798 


840 


882 


924 


966 


1008 


1050 


48 


:38 


731 


774 


817 


860 


903 


946 


989 


1032 


1075 


43 


714 


748 


792 


836 


880 


924 


968 


101 i 


1056 


1100 


44 


/TO 


765 


810 


855 


900 


945 


990 


1035 


1080 


1125 


48 


736 


782 


828 


874 


920 


966 


1012 


1058 


1104 


1150 


48 


/52 


799 


846 


893 


940 


987 


1034 


1081 


1128 


1175 


47 


768 


816 


864 


912 


960 


1008 


1056 


1104 


1152 


1200 


48 


84 


833 


882 


931 
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1029 


1078 


1127 


1176 


1225 


49 


800 


850 


900 
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1000 


1050 


1100 


1150 


1200 


1250 


60 


3L(5 


n 


18 


19 


20 


81 


22 


23 


21 


25 
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